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INTEODTJCTION 

TO THE 

METEOEOLOGICAL RESULTS FOR THE FIVE YEARS, 
1911-1915. 



This volume containe the reenlts of the meteorological observationB 
made at the Raddiffe Observatoiy, Oxford, during the five years, 1911 to 
1915 inclusive. 

The arrangement of the volume differs in some important respects from 
that of its recent predecessors in the same series. In the year 1911, 
having hy means of a special grant for the purpose overtaken the arrears 
into which the printing oE the observations had fallen, it was decided to 
keep them up to date by printing the principal results annually, and for 
the convenience of meteorologists who might desire to make immediate use 
of them a limited number of the separate annual parts, in paper covers, 
were issued early in the year following that to which each part related. 

In this volume these five annual ports have been bound together, 
composing the first 100 pages, and all the i-esult« for a particular year will 
be found in the part relating to that year. 

In consequence of the largely increased volume of astronomical work 
carried on at this Observatory in recent years, especially in coimexion with 
the investigation of stellar parallax and proper motion now in hand, it was 
found impossible with the limited staif to continue systematically the 
measurement of the photographic records of barometric pressure and air- 
temperature, as was done recently for the six years, 1900-1905, the results 
of which appeared in Vcriume XLIX. The pbott^^phic results, therefore, 
do not appear in this volume, but the records continue for the present to be 
taken as hitherto and are available for reference at any time. 

On the other hand this volume differs from its predecessors in containing 
the results of observations of the temperature of the ground at various 
depths below the surface by means of platinum-resistance thermometers. 
The complete series of observations, extending over twelve years from 
November j, 1898, to October 31, 1910, appears here for (be first time. 

In Volume XLVIII an account of the underground temperature observa* 
tions of 1^198 and 1899 has already appeared, but those observations are 
reprinted in the present volume so that all the material relating to the 
subject may be found in one place. 

A full description of the apparatus and mode of reduction, together with 
a discussion of the observa^ons and the results to be deduced from them. 
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will be foond on pp. loi-isS. Here it is only necessary to ezpreas my 
acknowledgements to Principal Griffiths, University College, Cardiff, for 
help and encouragement in the early stagea of the work, and to Professor 
SoUas for his kindness in analysing the specimens of gravel taken from the 
pits in which the thermometers are sunk. The results of this analysis are 
given in the note on page 138. 

In general the routine of meteorological observation has been much the 
same as that followed in preceding years. The eye-observations are 
reduced as far as possible on the day following observation. Up to the 
end of 1912 a telegraphic report was sent daily to the Meteorological Office 
For use in the Daily Weather Report of that Institution. This was dis- 
continued on January i, 1913, and since then a daily report has been sent 
by post. The amount of rain is communicated each week to the Thames 
Conservancy Board. Various results are communicated each month to 
the Meteorological Office, the Metropolitan Water Board, Dr. H. R. Mill, 
Dr. Lockyer, and others, and reporte are made annually to the Royal 
Meteorological Society, the Ashmolean Natural History Society of Oxford- 
shire, and British Rainfall. 

Inetrvmients. 

For the most part the instruments with which these observations were 
made are the same as those previously employed, some of them for long 
periods of time ; but a few changes have been made within the period now 
under review, particulars of which will be found under the several headings 
printed below. The instruments have been standardized either by com- 
parison with the Kew travelling standards, or directly checked by laboratory 
or observational methods where such were applicable. Every possible 
precaution has been taken by the observers to eliminate personal and 
accidental errors. Some of the observations, too, are checked by the use of 
duplicate instruments. 

Barometer. 
The standard barometer was made by Newman in 1838. It is numbered 
laao, and its tube is 0-528 inch in diameter. The zero of the graduated 
scale is marked by the apex of an inverted ivory cone which is adjusted to 
the surface of the mercury in the reservoir before reading. This cone 
is the lower extremity of a rod actuated by a thumb-screw, the top of the 
rod being attached to the divided scale. Thus the position of the scale 
is shifted before each reading by an amount corresponding to the rise 
or fall of the surface of the mercury in the cistern since the previous 
observation. The framework supporting the tube is of brass, the scale and 
its vernier being engraved on silver. The vernier can be read to ©■ooi inch. 
The correction for capillarity is +0-003 '"*'^' ■*■'**'" being in use for 
many years the instrument was repaired and cleaned by N^jxetti and 
Zambra in the year 1879. In the year 1901 a portion of the brass casing 
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aroand the cistern was found to be corroded and in need of repair, and 
the instrument was again entrusted to Negretti and Zambra, who renewed 
the metal casing, cleaned and reboiled {he mercury, and replaced an old 
thermometer immersed in the cistern by a new one. 

The barometer has since remained undisturbed, suspended on the wall 
in the North-East comer of the Transit-Circle room with its cistern 2| feet 
above the floor. 

From the year 1880 a correction of -fo-ooi inch was applied to the 
readings to reduce them to the indications of the Kew standard, but on 
Nov. 4-5, 1897, the barometer was compared by Mr, Constable, of the Kew 
Observatory, and by the staff of this Observatory, with a barometer, 
Adie 657, brought for the purpose from Kew. This instmmeiit was of 
about i inch bore, and of the Fortin pattern, and was, both before and 
after the Radcliffe observations, carefully compared at Kew with the large 
normal standards of that Observatory. The result of these observations 
showed that the error was still very small, a correction of only + 0-003 ™*5'i 
being required to reduce the Radcliffe readings to the Kew scale. 

On Sept. II, 190a, another opportunity was afforded of comparing the 
Badcliffe instrument with the above-mentioned barometer, Adie 657, which 
was brought from Kew Observatory by Mr. Constable, and a series of 
observations were taken by him and Messrs. Wickham and Robinson of 
this Observatory. These observations corroborated those of the previous 
year and showed that an iudex-correction of +0-003 ^'^^ ^^ required 
to reduce the readings of Newman 1220 to those of the Kew standard. 

The barometer was again tested on December 8, 1913, when the Fortin 
travelling standard 3036 M. O. 1 139, belonging to the Meteorological Office, 
was brought to Oxford by Mr. F. J. W. Whipple. (Superintendent of 
Instruments) and was hung close beside Newman 1220, with the cisterns of 
the two barometers at the same height. Before and after comparison with 
the Newman instrument at Oxford the travelling standard was compared 
with the normal standards at Kew and the comparison with the Oxford 
instrument showed that the index-error of the latter had remained 
unchanged, a correction of +0003 inch being still required to reduce 
the readings. 

This correction has been applied to all observations contained in the 
present volnme. 

At page 237 of Abetraet of the Prrndpal Lines of SpirU-Levdling in 
Engkmd and Wales, by Colonel Sir Heniy James, R.E., F.R.S., London, 
1861, it is stated that " a mark on plinth in wall opposite the Observatory, 
1-58 feet above the surface, is 209-686 feet above the mean level of the sea 
at Liverpool ". Referred to this mark it is found that the height of the 
bamn of the barometer above the level of the sea may be taken as 212 feet. 
The readings have been reduced to 32° Fahrenheit, but they are not corrected 
for the height of the station above the mean sea-level, nor for the variation 
of gravity with latitude. 
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TherTnometera. 

On the North side of the main building of the Observatory are : — 
A. Eew Standard, mounted by Hicks, tJ". 576, used as a Dry Bulb. 
A Kew Standard, „ „ „ 575, „ „ Wet Bulb. 

These instruments (together with the two corresponding bulbs of the 
thermometers belonging to the thermograph) are supported 5 feet above 
the ground on a metallic arm in the centre of a large single-louvxed 
wooden screen placed against the North wall o£ the West wing of the 
Observatory. 

The same thermometers have continued in undisturbed use since March, 
1880. 

Two spirit minimum thermometers are placed in an exposed position 
in the North garden about one inch above the grass lawn, which is kept 
closely cut. One of these thermometers is Casella 70852 and has been in 
use since January i, 1889. The other, Negretti and Zambra 123512, ia 
employed as & check on the readings of the Casella iuBtrument and has 
been in use for this purpose since April 5, 1907. 

On the South of the main building four thermometei3 by Negretti and 
Zambra, viz. : — 

N". 1 7 10, used as a Dry Bulb Thermometer, 
„ 1709, „ „ Wet „ „ 

i> 35^1 A mercury Maximum „ 

and „ 363, a spirit Minimum „ 

have been employed uninterruptedly from December 3, 1878, until the end 
of the year 1911. 

From January i, 1912, the dry and wet bulb temperatures given in this 
volume are the readings of two new thermometers sent by the Meteorological 
Oilice with a request that we should substitute them for Negretti and 
Zambra 1709 and 1710, which had been in use for 33 years. The new 
thermometers, M. O. 37 and 38, were accordingly hung in the screen close 
beside the old ones for the sake of comparison, but on February 8, 1912, the 
latter were removed, and from January i of the same year the tempera- 
tures were made to depend on the indications of the new instruments. 

When first received and for some two years afterwards the index- 
corrections to these two thermometers remained at zero, bat during the 
last two years a negative correction has been indicated which seems to 
be increasing in magnitude. 

The maximum and minimum thermometers, Negretti and Zambra 356 
anci 3631 remain unchanged. 

These thermometers are mounted in a double-louvred Stevenson screen 
at a height of about 4 feet above the grass of the South lawn opposite 
the Transit-Circle room. There is an intervening space of about 3a feet of 
gravel walk between the edge of the lawn and the South wall of the West 
wing of the Observatory. Since November, 1908, the Stevenson screen 
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haa stood at a distcmce of 5^ feet inside the edge of the lawn. The solar- 
radiation thermometer, with blackened bnlb i/a vacuo, is exposed on a post, 
4 feet high, stcuiding E»at of the Stevenson screen and at a distance of 
5ifeet from it. Four of the five platjniim-reeistance thermometers are 
buried under one another 3 feet to the West * of this post, and the fifth 
platinum thermometer at a depth of 10 feet below a point 5 feet to the 
West of ih.9 screen. Two Earth thermometers of Symons's pattern are 
suspended at depths of 6^ inches and 3 feet 6^ inches, and at distances of 
1 feet and 8 feet respectively to the West of the screes, find all are 
snmnmded by iron hurdles, forming an enclosure which measures 30 feet 
by I a feet 

The solar-radiation thermometer employed ia Negretti and Zambra 130876. 
The glass outer jacket of this instrument was broken by the heavy hail 
which fell during a thunderstorm on September 17, 1909. The instrument 
was sent to London for repair and returned on September 23, 1909, having 
had a new jacket supplied by the makers. It has been in regular use 
since then. 

Rain-Gaugee. 

During the period to which this volume relates two rain-gauges have 
been in r^ular use, viz. ; — 

N°. 1. The aperture of this gauge is 8 inches in diameter, and its rim is 
20 inches above the grass. It stands in an exposed position in the North 
garden 131 feet North of the West wing of the Observatory, at a distance 
of 34 feet from the Northern, and 77) feet from the Western, walls of the 
garden. 

N°. 2. A self-registering rain^uge more fully described under the next 
heading. This gauge is situated nearly west of, and at a distance of 10 feet 
frcHU, N". I. 

Midway between the two gauges lie the two grass minimum thermometers, 
and all are surrounded by a low iron railing enclosing a space of 18 feet 
by 9 feet. 

These gauges have been carefully tested from lame to time. 

Sdf-Beeordmg Instrvmenta. 

I. An anemograph of Bobinson's pattern modified by Beckley, with 
modem improvements, mounted on the top of the Tower at a height of 
116 feet above the groimd. The arms of this instrument are 34 inches in 
length and carry cups of 9 inches diameter. It was erected by the maker, 
Mr. Munro, in July, 1893, to take the place of an older instrument of 
similar pattern which had become much worn. The revolving cups of the 
present instrument are about 2 feet higher than were tb«se of the old 



* Not Sad a> stated in the Introdnctioa tt 
R&ncLirrE obbxbvatioms, 1911-1915. 
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2. A self-regiatering rain-gauge of Beckley's couBtruction ia placed 
in the North garden close to the 8-inch rain-gauge. The diameter of the 
collecting funnel is ii-2 inches, and its rim is 2 feet 4 inches above the 
graea. The receiver, which carries the recording pen, is adjusted to empty 
itself when exactly one quarter of on inch of nun haa fallen. The resulting 
trace is measured to o-ooi inch. 

3. A Campbell-Stokes Bxmshine-recorder is erected on the top of the 
Tower, with an uninterrupted exposure from sunrise to sunset. 

4. A barograph and a thermograph (whose exposed dry and wet 
bulbs have already been noted as being contained within the North 
thermometer-screen) are set up in a room between the Transit-Circle and 
Mural-Circle rooms in the West wing of the Observatory. Continuous 
photographic records of the barometric pressure and of the Dry and Wet 
Bulb temperatures are obtained by means of these instruments. They are 
of the same type as those employed by the Meteorological Office at the four 
First Order stations, Valencia, Aberdeen, Falmouth, and Eew, which are 
fully described, with diagrams, in the Report of the Meteorological Committee 
of the Royal Society for the year ending ji*^ Dec. i86-j. 

A brief description of these two instruments and of the method of 
measuring and reducing the photographic records will be found in the 
Introduction to Volume XLIX of the Badcliffe Obaervatione. 

Other iTietrtbTnents. 

A small anemometer by Negretti and Zambra, with 3-inch cups on 
arms of 6| inches, has been mounted since 1883 on the Tower at a height 
of 113 feet above the ground. This instrument registers by means of two 
dials up to 5,050 miles. 

A Schonbein ozonometer is placed on the South side of the Observatory 
under the Stevenson screen. Papers prepared by Negretti and Zambra are 
exposed there to the air, and, after moistening with water, the resulting 
tints are compared with a specimen scale graduated from o to 10. 

Among other instruments in the meteorological equipment of the 
Observatory the moat important are, perhaps, the five platinum-resistance 
thermometers used for determining the temperature of the ground at 
various depths. These are fully described at pp. loi-iaS. 

RESULTS OF THE OBSERVATIONS MADE IN THE FIVE 
TEARS, 1911-1915. 
In this volume the mean daily results of observations are exhibited io 
a manner slightly different from the urangement of recent volumes, all the 
results for each year being grouped together in an annual section consisting 
of 30 pages. Thus the results for 191 1 will all be found on pages i to 20, 
those for 1912 on pages 21 to 40, and so on. 

Daring the first four years of the period covered by this volume the 
eye-reading observations were taken three times daily, at 8 am., noon, 
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and 8 pjn., as had been the custom at this Observatoiy for many years 
past. On the last day of the year 1914, however, we had the misfortune 
to lose the services of Mr. James Q. Balk, who left to join the Army. 
Mr. Balk, who held the post of computer, bad become a very useful 
member of the staff, and had in recent years taken a considerable share 
in the meteorological observations and reductions. When he left it became 
necessary to redistribute the meteorological duties among the remaining 
members of the staff, and in order to avoid as far aa possible interfering 
with the astronomical observations at night a change was made in the 
hoars of the meteorolc^cal observations. It is obvious that if observers 
are occupied until late at night in astronomical observations at the 
telescope they cannot be expected to be up early next morning to secure 
meteorological readings at 8 a.m. Accordingly a compromise was made 
and the hoars for meteorological observations daring the year 1915 were 
arranged to be 9 a.m., noon, and 9 pjn. 

This, of course, entailed a change in the corrections required to reduce 
the mean of three observations to the mean daily valae. These corrections 
ore deduced from the Mean Dium^ Inequalities for the periods 1880-1887 
and 1900-1905, as printed on pages 388-299 of Volume XLIX. Taking 
the mean of the inequalities given in those tables for the three selected 
hoars (8 a.m., noon, and 8 p.m. or 9 a.m., noon, and 9 p.m., as the case 
may be) we obtain the correction necessary to reduce the mean of three 
observations made at those hours to the true mean for the day. 

The corrections so obtained for each month are given in the following 
table 1— 

Table I. 
Corrections to reduce the jnean of three obdervationa to Tnean daily vahie. 



Month. 


CoRHtiOD to ttH HUW of 8 tJD., 

oooa, u>d t p.m. 


Conwtloo to th« nuwi of 9 ».m., 
Boon, and $ p,ni. 


..„..».. 


of Air. 


of 




of Air. 




JBIIUM7 

PebrcfciT 

Mweh 

April 

H»7 

Juno 

July 

A-W-ri 

September ... 

KoTember. 

l>«««nbM- 


to. 

— 01XM 

— 0-005 

— 0-OOJ 

— (TO04 

— 0-004 

— ow>4 
-OW5 

—0-005 

— 0^W4 

— 0-004 


-0-3 
-0-9 

-1-3 

— i'4 
-1-4 

— 0* 

— 0-4 

— o-i 


-01 

— 0-6 
-0-9 
-0-8 
-0-8 
-0-7 
-0-5 

— 0-3 

— o-i 


— o-ooS 

— 0-009 

— ov»7 
—0-007 
— ow>7 

—0-007 

—0-007 

-0-006 


— 0-2 
-06 

-1-3 

— 1-4 
-13 

— 1-4 

-0-8 
-0-3 

— O-I 


— O-I 

-0-4 

_o-8 
_o-9 

-0-8 
-o'8 
-0-8 
-0-8 

-.. 

-0-3 

-O-I 
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Table II exhibits the times at which the variouB instmmeats were read 
and also tne index-corrections which have been applied to the readings of 
the barometer and thermometers to reduce them to standard vfdaes. 



— 






1911-1914 


1915 


■911 


191a 


I9'3 


1914 


t9'S 


Barometer, 1320 


8,nooD,8 


9, noon, 9 


+o'(»3 


+ OW3 


+0-003 


+0-003 


In. 
+ 0-003 








„ 


, 


J 


„ 


^ 


No. 17249 ("ttached 
to Barometer) 






-0-8 


-08 


-0-8 


-0-8 


-0-8 


North Dry, 576 


„ 


„ 


-O-I 


-o-i 


-0*1 


-o-i 


— O-I 


MorthWet,57S 


„ 


„ 


—01 


— O-I 


— o-i 


-o-i 


-O-I 


South D17, 1710 


„ 


„ 


-0-4 










„ „ H. 0. 38 


„ 






o-o 


0-0 


-o-a 


— 0-2 


South Wat, 1709 






-0-3 










„ „ M.0.37 




„ 




o-o 


0-0 


— o-a 


— 0-2 


South Hu. 356 


8 and 8 


9 and 9 


-o-s 


-05 


-o-s 


— 0-6 


-0-6 


South Min. 363 




„ 


0-0 


o-o 


0-0 


0^ 


o-o 


QrsM Hin. 70853 




„ 


+ IV3 


+ 10 


+ I-0 


+ I-0 


+ 1-0 


Solar Uax. 130876 


8 p.m. 


9p.m. 












Ozone 


noon, 8 p.m. 


noon, 9 p.m. 














Jpaatnoon 


Ipaatnoon 












Bain -gauge Ko. i 


8 a.m. 


9a.nL 













The mean barometer reading given in the tables of Daily Results is the 
mean of three readings of Newman 1 320, made at the hours shown in 
Table II corrected for index-error and temperature, and reduced to mean 
daily value by means of the corrections shown in Table I. 

The mean temperature of air and tiiat of evaporation are obtained from 
readings of a dry bulb, and of a wet bulb, thermometer in the Stevensoo 
screen on the South lawn at the hours shown in Table II. The readings 
are corrected for index-error from Table II asuA reduced to mean daily 
value by means of the corrections in Table L The thermometers Negretti 
andZambrai7ioaiid 1709 were used for this purpose during the year 1911 
and M. O. 38 and 37 during tiie remainder of the period. 

The maximum and minimnm shade temperatures are the indications of 
the tliermometers K^^tti and Zambra 356 and 363. The maximum in 
the sun is recorded by N^rettt and Zambra 130876 and the minimum on 
grass by Casella 7085a, index-corrections being in all cases applied as given 
in Table II, 
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The direction of the wind, as shown in the tables of Daily R«BDlts, 
is a mean of the directions as estimated by the observers at the three 
selected hours of observation. As a teat of the d^ree of accoraoy 
which such isolated eye-readings afford, they shoold be compared 
with the reenlts for mean direction arrived at independently from the 
continiioaB automatic recwds as given on pp. 18-20, 38-40, 58-60, 78-80, 
and 98-100. 

The horizontal motion of the air, as given in the same tables, represents 
the differences of successive daily readings of the small anemometer and is 
entered to the date of the earUer reading. These differences are taken 
directly from the figures indicated on the dials of the instrument and 
require to be increased by about so per cent, to render them comparable 
with the results deduced from ihe lai^e anemograph. 

The force of the wind is the mean of three estimations made at 8 a.m., 
noon, raid 8 p.m. during the years 1911-1914, and at 9 a.m., noon, and 

9 p.m. in 1915, on Beaufort's scale (o to 13) aa in former years. 

The tuuount of cloud is the mean of three estimations made at the same 
hours, but on a scale of o to 10, in which o represents a cloudless sky and 

10 a sky completely overcast 

The hours of bright sunshine are obtained from the records of the 
Campbell-Stokes sunshine-recorder, the measures being made by means of 
a divided glass scale to o«5 hour. 

Hie amount of rain is read by means of a scale from the records of 
the Beckley self-registering gauge. The quantity entered in the tables 
corresponds to the twenty-four hours from midnight to midnight. 

The tables on pp. 14, 34, 54, and 74 exhibit the amount of ozone observed 
each day at noon and 8 p.m. during the years 19J1-1914, and that on 
p. 94 the amount observed each day at noon and 9 p.m. in the year 
1915. The scale runs from o (s complete absence of tint) to 10 as 
a maximum. 

On pp. 15-17, 35-37, 55-57. 75-77. and 95-97 will be found a summary 
of tiie weather for each month, indicating some of its more important 
eharacteristics ; the maximum and minimum air-temperatures being taken 
from the records of the self -registering instruments. 

The general direction of the wind and the horizontal motion in miles, as 
^ven on pp. 18—20, 38-40, 58-60, 78-80, and 98-100, are taken in the 
usual way from the records of the anemograph. The latter has been 
reduced with the factor 3 as found by Dr. Romney Robinson from s long 
series of experiments. More recent investigations suggest that for inatni- 
menta such as that employed at the Radcliffe Observatory the factor is 
more nearly z-z. To reduce from the old factor to the new it is only 
necessary to multiply the quantities in the table by the factor 0-733. 

Pages 101-Z04 are devoted to the observations of nndei^round temperature 
made daily during the twelve years, November, 1898, to October, J910, 
These should more properly have been pubHshed in the preceding volume. 
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xiv Introduction to the MeteorologicaZ Results 

bat at the time of ita appearance the discussioQ of these uodei^roand 
obflervationB had not been completed. 

The Appendix, pp. 305-215, contains the monthly and yearly means (or 
amoimta) of the readings of the barometer, dry and wet bulb thermometers, 
rain, cload, sunshine, ozone, and velocity of the wind, as well as the highest 
and lowest temperatures of the air, for long periods of time in each case. 
In former RadcliSe volomes it was customary to print annuaJly in the form 
of an appendix the separate values of most of these quantities for each 
month of every year over which the observations had at the time extended. 
Id view of the continually increasing length of these tables this custom was 
dificontinaed in Volume XLVU for the sake of economy, and in that and 
subsequent volnmes only the resnlts for the pai-ticular yeais to which each 
volume related have been printed, together with the general means (or 
amounts) for long periods. In Volume XLVU, also, two new tables were 
added which exhibit the highest and lowest temperatures of the air Cor 
each month from 1853 to 1891. 

To avoid the necessity of referring to six different volumes of our 
publications in order to consult all the material available the present 
appendix has been compiled from the partial tables which have appeared 
in Volumes XLVU, XLVIII, XLIX, and L, together with the new material 
accumulated in the five years, 191 1-1915. 

Except in the Tables VIU and X of this appendix, which contain means 
for 35 years, these tables exhibit the results for the sfi years which have 
elapsed mnce 18S9, and they may be considered m continuations of the 
similar tables given in Volume XLVI, and of the tables of highest and 
lowest air-temperatures contained in Volume XLVU, bringing all up 
to date. 

It should here be pointed out that in the case of die barometer and of the 
dry bulb and the wet bulb thermometers the figures given in Tables I, II, 
and III of this appendix for the years 1900 to 1905, inclusive, differ slightly 
from those fdready printed in Volume XLIX. The results published in 
that volume wete deduced from the indications of the photographic self- 
recording instruments, tmd in this respect they differed from those published 
in other recent volumes which were based on the eye-observations. In the 
tables here printed the results of the eye-observations for this period of six 
years (1900-1905) have been substituted for those which originally appeared 
in Volume XLTX, so as to make the whole table homogeneous. 

Table VIU contains the mean monthly amoimts of Bright Sunshine Irom 
the time when observations of this kind were commenced at the Badcliffe 
Observatcny, omitting the incomplete records for the year 1880. 

Table X exhibits the mean velocity of the wind in each month for the 
35 years, 1881-1915. A table of this kind was first printed in our last 
volume and contained the results for the 30 years, 1881-1910, to which 
have now been added the results for the five years which have since 
elapsed. 
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/or the Five Years, 1911-1915. xv 

The observations ot wind>velocity for the 30 years, 1881-1910, have 
been very fully diBcussed by Mr. W. H, Robinson in a paper entitled 
" Periodical Tariationa of the Velocity of the Wind at Oxford ", published 
in the Qtiarterly Journal 0/ the Royal Meteorological Society tor April, 1915. 

Throughoat this work Greenvich Mean Time is used, which is in advance 
of Oxford local Mean Time by ST 2**^- 1^^ " ^^y " adopted is the ordinary 
civil day commencing at Greenwich midnight ; the hoots before and after 
noon being indicated in the osoal manner by the letters a.m. and p.m. 
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First As^tant . . Walter Wiekham, F.EXS. 
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since January i, 191^). 
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g. IS. Rain early, 

t timet. as. Rain 
^ra. 84. Bain till 

lain 10" a. 10.-44' p.m. 
ercast SO. OTercaat 
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14 Quantity of Ozone at the Radcliffe Observatory, Oxford, 1 9 1 1 . 



Ii^kaivota of S^iSi^i&xis Oeonometer, observed at Hbon and&^ p.m. of each day, 
during the Tear 19x1, 



Day. 


Jan. 


Feb. 


March 


April 


BUy 


Jane 


July 


Aug. 


Sept. 


Oct. 


Not. 


Deo. 


0* 


8» 


0» 


s* 


o» 


S" 


o» 


8" 


ok 


8" 


o" 


8» 


o» 


8" 


0* 


8» 


3" 


8» 
4 

3 
4 
3 

4 

3 
3 

° 

3 
5 

'■3 


4 

6 
7 

6 

4 

7 

5 
5 

6 
4 

4 


8» 

4 
3 

3 

7 

3 

0-9 


4 

7 

4 
3 

4 


6 

5 

4 

17 


8" 

4 

5 
3 

5 

3 

4 

0-9 


7 J 

6 

5 
3 

07 0-3 


3 

4 

5 
6 
7 
8 
9 

>3 
'4 
'S 
16 
17 
IS 
'9 

23 
*4 

"S 
s6 

37 
aS 
39 
30 
31 




3 

6 




3 

06 








3 
6 
7 
8 

7 
7 
6 
5 
7 

2-3 


3 

4 

3 

5 
7 
3 

4 
4 

3 

13 


6 
9 

8 

7 
4 

5 

3'2 


S 

7 
6 
3 

3 

7 
5 

6 
r6 






4-3 


40 




4 


3'8 


30 


4-6 


5 

6 


4-6 


3'S 


47 


3-8 
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SUMHAST or THE liraAIEES AND EEMASKABLE PHENOMENA 
ISll. 



JAmTAKT. 


Highe«t,alr,onthea6th»ti''7S"P-m. jSj 
Lowest, ftir, oa the 3iBttit V as<° a.m. 15-4 

Highait, sun, on the iSth 917 

Lowest, Brass, on the 3l8t 201 

•Hain on the lat, 3rd, Sth, 6th, 7th, 9th, Jlth, 
12th, 20th, 2iBt, 23rd, and Z4th. 

Snow OD the 3nd, izth, and 13th. 

Fog on the 14th, 15th, l6th, aoth, a3rd, and 
24th, 


Solar halo on the 1st, toth, 12th (witli contact 

arch), 24th, and 29th. 
Parhelion on the 13th, 
Lunar halo on the loth and nth. 
Lunar corona on the 7th, loth, nth, and 13th. 
Paraselene on the 7tli. 
ZodUoal light on the 28th, 30th, and 31st (with 

zodiacal band). 
Qegenschein on the 31st. 


FEBRDART. 


Ttmperatun. 
Hlghert, air, on the 25th at 4fc io» p. m. 5^-4 
LowBBt,air, onthe2ndat6»40»a.ni. ii-g 

Highest, son, on the 23Dd 1061 

LowMt, grasB, on the 1st 14-8 

Rain oa the 3rd, 4th, lOth, 15th, i6th, iSth, 
19th, Stst, 22nd, 23rd, 24th, asth, a6th, 27th, 
and 28th. 


Fog on the let and and. 

Gale on the 17th, i8th, 22nd, and 33rd. 

Solar halo on the loth, 14th, ISth, i6th, 30th, 

and 25th. 
Parhelia on the 10th, 15th, and 35th. 
Lunar halo on the isth. 
Zodiacal light on the 32nd, 23rd, 25th, and 

28th. 


MARCH. 1 


Highest, air, on the 2nd at l" 25" p.m. S7"9 
Iiowest, air, on the 17th at S" 35= a.m. 30-2 

Highest, sun, on the 28th iiro 

Lowest, grass, on the 17th 23'0 

Rain on the 3rd, 4th, 6th, 7tb, 9th, loth, nth, 
I2lih, 15th, 16th, 2lst, 33nd,23rd, 37th, 38th, 
and 30th. 

Snow on the 12th, 13th, 14th, IJth, 35th, and 
26th. 

Hail on the 9th and i6th. 


Sleet on the isth and i6lh. 

Fog on the 8th and t7tli. 

Qalo on the 26th. 

Solar halo on the 5th, Sth, loth, 12th, 20th, 

and 2Sth. 
Parhelion on the loth. 
Lunar halo on the 17th. 
Lunar corona on the 6th, 
Zodiacal light on the 1st, 3rd, 2oth (rery 

band), and 28th. 


APRIL. 1 


Tmperatun. 
Highest, air, on the land at a" lyn p.m. 63-4 
Lowest, air, on the 6th at i" 15- B.m. 36-6 

Highest, win, on the 26th 126-4 

Lowest, grass, on the 6th 227 

Rain on the 2nd, 9th, loth, siat, 32nd, 36th, 
27th, 28th, 29th, and 30th. 

Snow on the 3rd, 4th, 5th, and 6th. 


B»H on the 3rd, 7th, loth, 29th, and 30th. 

Fog on the 12th. 

Gale on the 5th and 19th. 

Solar halo on the I2th, 15th, i6th (with con- 
tact arch), 17U1, l8th, 22nd, 23rd, a4th, 35th, 
and 29tlt. 

Parhelia on the i6th and 29(h. 

Lunar halo on the 7th and 17th. 

Lanar corona on the 7th and Isth. 


• Amonota of R*lsf>ll ludsr oIXds an not Hudoasd in tlili mmniiuy. 1 
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Sumvufi-y of the Weather and 



MAT. 


ronpsrolurE. 


Lunar halo on the 3rd, 7th, gth, joth, and 13th. 


Higheet, air, on the 29th at jt 10- p.m. 741 


Lunar corona on the toth. 


lioweat, air, on tlie amd at 6" 5" ajn. 40-4 




Highest, Bun, on the 30t!> 132-8 




LowBBt, gWBS, on the 6th 32-6 


Si" p.m. i 36th, a" a.m. and later (heavy) ; 




30th, gii-ioi^ pjn-! and 31st, 5''-6'' p.ni. 


Bain on the 2nd, 3rf, 13th, 14th, 26th, 30th, 


(alight). 


and 3iBt. 


Lightning and thunder on the nth, 3}"-6» p.m. 


Snow on the 20th. 


Lightning on the lolh, Sl'-p.m.; i3th,eTening; 


F<« on the 2and and asth. 


and asth, lo" p.m. and later. 


Gale on the 3rd. 


Distant thunder on the 13th, afternoon and 


Solar halo on the and, 3rd, 8th, a3rd, asth, 


evening; 30th, S" p.m. ; and 3ial, afternoon 


aSth, 3otb, and3iBt. 


and evening. 


JUNE. 


Itonpm.(«.«. 


Baifi on the i6th, iSth, 19th, ajrd, a4th, asth, 


Highest, air, on the Sth "t 


z6th, a9th, and 30th. 


(4'|2S"p.n>.) 


Solar halo on the aoth, 24th, and aSth. 


\ Si 10" p.ni. \ 80-3 


Lightning and thander (distant) on the 4th, 


1 5 SS^P-mJ 
Lowest, air, on the 


between H-sndioC p. m. 


(iothat3"40-a.m.> 
tiSth«t4'50"«-"J ' 


Thnnder on the 3rd, afternoon And eveuiDg, 




Highest, snn, on the 9th 135-0 




Lowest, graas, on the 14th 31-0 




JULY. 




Solar halo on the 3rd, i6th, 17th, aoth, aist. 


Highest,8ir,onthe29th«t3''3S'"P-in. 892 


aand, a6th, agth, 30th, and 3l«t. 


Lowest, air, on the loth at 


Parhelia on the 3rd and 26th. 


j3"35"«-m.l _ 


Lunar halogen the 6th. 


i4'-o.a.n..| 477 


Tliunderstorm on the agth, 8'> p.m. 


Highest, sun, on the aSth 144-6 


Lightning and thunder (disUnt) on the 28th, 


Lowest, gnus, on the nth 388 


evening. 


Rain on the ist, 2ud, and 19th. 




AUGUST. 


T^nperaiuTt. 


Lunar halo on the 12th and 18th. 


Highest, air, on the gth at 


Lunar corona on the agth. 


W^iSi] i- 




oi" p.m. (alight). 


Lowest, air, on the 31st St S'-a.m. ... 474 


Lightning and thunder on the aoth, evening ; 


Highest, «in, on the 9th I537 


and 30th, between !<• and 4" p.m. 


Lowest, grass, on the 31st 41-8 


Lightning on the 3:st, io» p.m. 


Bain on the and, 3rd, 5th, aoth, awt, aand. 


Thunder on the iilh, s>--6>' p.m. ; aoth, after- 


a4th, asth, a7th, 28th, and 30th. 


noon; and aist, 4^-5'' P-m. (distant), and 


Fog on the and and 17th. 


St"- p.m. (vrith shower). 


Solar halo on the and, 6th, lath, 17th, iSth, 




19th, a9lh, 30tb, and 31st. 
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Ji&narkable Phenomena for each month, 191 r* 



SEFTEHBEB. 


Highert,alT, I>nthe8tliat3>i5-p.in. S8'5 
Lowert, &Ir, on the laad at €>• S™ a.m. 383 

Higheet, Bun, on the Bth 141-4 

Lowest, grau, on the aand 32-6 

Rkln on the 4th, 13th, 19th, aoth, 33rd, 34111, 
37th, aSth, agth, and 30th. 


Fc« on the 5th, 17th, and sand. 

Oale on the 30tli. 

Solar halo on the 3rd, 4th, 13th, 30th, aand, 

34th, a7th, and aSth. 
Lunar oorona on the 5th. 
Thanderstonn on the 2oth, 6» p.m. 
Lightning on the lath, after 8" p.m. ; aoth, 

71" p-m-i and 3iBt, Ji" p.m. 


OCTOBER 


HigtiMt,aIr,onthei9tbato^45'<p.in. 6z'5 
Lowest "ir, on the agth at 7" S" "m. 295 
Hi^eet, ran, oa the loth 1178 

Rain on the and, 3rd, 4th, sth, 6th, 7th, 13th, 
18th, 19th, aoth, aist, 33nd, 34th, 36tb, 
29th, and 30th. 

Fog on the lath, 13th, iSth, igth, and 37th. 


Oale on the aand and 30th. 

Solar halo on the 4«', 6th, Sth, I3lh, aoth, 

37th, and 39th. 
Parhelia on the 6th and 27th. 
Lnnar balo on the 3rd, 7th, Sth, and 9th. 
Lunar corona on the 4th, 7th, 9th, loth, and 

31st. 
L^htning and thunder on the 13th, between 

5» and 6" a.m. 
Ughtning on the a6th, io» p.m. 


NOTBMBEB. 


HigheBt,alr,onthe5that4''3S-»-m. 579 
Loweal, tiir, on the aand at 

Highest, sun, on the 13th lost 

Rain on Uie and, 3rd, 4th, 5th, 7th, Sth, 9th, 
nth, i2th, 13th, ISth, i6th, 17th, i8lh, 19th, 
aoth, a6th, and aSth. 

Snow on the 36th and a7th. 


Hail on the 17th. 

Sleet on the a6th. 

Fog on the nth and a9th. 

Gale on the 5th. 

Solar halo on the ist, 3rd. 4th, Sth, nth, i6th, 

17th, rgth, asth, and 36th. 
Parhelion on the 19th. 
Sun pilUr on the aist. 
Lnnar halo on the ist, 7th, and Sth. 
Lunar corona on the lat and Sth. 
Paraselenae on the 7th and Sth. 


DECEMBER. 


Hi^e«t,air,onlhei7th«tiiii5~a.m. 53-4 
Lowest, air, on the 6th at 8^ aj™ ajn. 30-9 

Highest, ann, on the . 4th 89-4 

Loweat, giWB, on the 6th 336 

Bain on the ist, and, 3rd, 4th, Sth, 6th, 7th, 
Sth, 9th, loth, nth, lath, 13th, 14th, isth, 
I6th, I7th,i8th, aoth, 3iBt, aand, a3rd, 34th, 
asth, 36th, 37th, 38th, and 3i«t. 


Fog on the 6th, 38th, and 30th. 

Gale on the lOth and nth. 

Solar halo on the 5th, gth, nth (with contact 

arch), 14th, a3rd, asth, 36th, and 37th. 
Parhelia on the sth, nth, 14th, 33td, and 37th. 
Sun pillar on the nth. 
Lnnar halo on the 4th, 6th, Sth, and 30th. 
Lunar corona on the 6th, Sth, 9th, 30th, and 

3irt. 
Zodiacal light on the 19th, aoth, and 2iat. 



BADCLIFFE ODBXUVATIUKS, I9II 
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IS Direction and EorizonUd Motion of the Wind, 191 1. 

SiCCoried at the Baddiffe Obsenatorp hy the Anemograph, at an elevation (if 114 /eet 
above the Ground. 



Day. 


Direc- 


Horii. 

HoUan 
In 


Day. 


■sr 


In 


D.y. 


■sr 


Boiii. 

Motion 


Day. 


EHiw 


Horlc 
MotioD 




tion. 


UUa. 




tlon. 


M11«. 




Hon. 


nam. 




tlon. 


HUfi. 


Jan. I 


WKW 


406 


Feb. I 


NE 


~^ 


Hu. t 


WSW 


483 


Apr. I 


NE 


136 


2 


HW 


475 


3 


N 


103 




wsw 


538 


3 


» 


60 


3 


NNE 


416 


3 


M 


319 




waw 


388 


3 


HHE 


332 


4 


NNE 


398 


4 


NNE 


300 




Tar.t 


341 


4 


N 


371 


5 


K 


153 


5 


HNE 


166 




KW 


137 


5 


HE 


57' 


6 


Vw.t 


360 


6 


N 


117 




WSW 


179 


6 


NE 


5«6 


7 


W 


333 


7 


WNW 


79 




K 


878 


7 


HE 


363 


8 


sw 


340 


8 


N 


ira 




WSW 


301 


8 


NHB 


40s 


9 


w 


338 


9 


8BE 


156 




w 


309 


9 


HHE 


397 


10 


W3W 


349 


10 


B 


321 




sw 


456 


10 


H 


541 


II 


saw 


567 


II 


WNW 


347 




V.p.t 


336 


u 


HE 


448 


12 


N 


635 


13 


W 


149 




sw 


303 


13 


T«.t 


149 


13 


N 


300 


13 


SW 


166 




NNW 


533 


13 


ENE 


igi 


14 


wsw 


76 


•4 


SSW 


346 




HW 


488 


14 


WSW 


183 


IS 


sw 


133 


"S 


Var.t 


'57 




NW 


404 


•5 


wsw 


369 


16 


sw 


113 


16 


SW 


594 




N 


317 


16 


WSW 


397 


17 


8W 


179 


17 


waw 


569 




VM.t 


316 


'7 


sw 


338 


18 


WNW 


169 


18 


WSW 


769 




ENE 


465 


18 


s 


5'3 


19 


WHW 


137 


19 


w 


567 




ENE 


413 


19 


8 


708 


30 


S 


91 


30 


W 


360 


30 


NE 


38S 


30 


aw 


476 


31 


WSW 


17« 


31 


SSW 


537 


31 


HE 


3*1 


31 


saw 


5*7 


22 


SSW 


99 


33 


wsw 


746 


33 


HE 


331 


33 


aw 


481 


23 


saw 


68 


33 


SW 


87. 


23 


HE 


408 


33 


sw 


S03 


34 


sw 


n3 


34 


wsw 


635 


"4 


HE 


389 


a4 


wsw 


373 


35 


wsw 


5"7 


35 


aw 


5" 


'5 


HNE 


579 


*S 


sw 


410 


36 


wsw 


419 


36 


w 


559 


36 


HUE 


775 


36 


wsw 


547 


37 


wsw 


306 


37 


s 


368 


37 


HE 


655 


37 


8W 


600 


zS 


aaw 


'49 


38 


8W 


561 


z3 


E 


373 


38 


waw 


538 


39 


SE 


168 








39 


HE 


337 


89 


wsw 


439 


30 


E 


396 








30 


HKE 


329 


30 


HW 


190 


3> 


ENE 


*73 








31 


V«r.t 


133 








Snm... 




8479 


aum... 




10395 


Sum ... 




11461 


Sum... 




1.870 



■V Jan. 6. 8 till 4* p.iii, j then Teering to HNW by 4^ p.m. ; NHW after. F»b. 16. GtsdnaUy veering 
from SSW at midnight to NNW by 9^ a.m. ; HW (ill 6" p.m. ; then backing suddenly to SSW ; S after. 
Uar. 4. awtill 5ikp.m.; thenveeringsuddenly toNNW; Nafter7i>p.m. Mai. U. SW till 9l^a.ro.; 
Teering to HNE by 10^ a.m. ; tlien generally backing to W b; midnight Har. 17. Gradually backing 
from WSW at midnight to E by ^i" p.m. ; E after. Mar. SI. aW till 9" a.m. ; then slowly Teering 

to HHE by 4* p.Di. ; NNE after. Apr. 12. Nurly calm till 1" p.m. ; NHW after. 
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JHrection and Horizontal Motion of the Wind, 191 1 



DV. 


Chmami 

DlTB- 
tbHI. 


Horit 

HoUoo 

In 


».?. 


DJI»- 

UOD. 


Hock. 

HotlOD 

In 


D«y. 


Onunl 
Dino- 
ttao. 


Hoiit 

in 
HUM. 


D»y. 


Omni 
Hon. 


Motion 

In 
Wis. 


M«y I 


W 


391 


June I 


ENE 


361 


J"ir> 


w 


353 


Aug, I 


s 


302 


a 


saw 


5>9 




NE 


231 


3 


WNW 


300 


3 


ssw 


344 


3 


HW 


563 




Var.t 


133 


3 


WNW 


186 


3 


sw 


355 


4 


wsw 


a88 




VM.+ 


98 


4 


WSW 


207 


4 


8W 


381 


S 


WHW 


315 




N 


m 


5 


WSW 


100 


5 


SSW 


335 


6 


T>r.+ 


'35 




NNE 


318 


6 


sw 


■03 


6 


sw 


384 


7 


S8W 


310 




NE 


309 


7 


NE 


163 


T 


WSW 


240 


8 


Vw.t 


118 




E 


188 


8 


V.r.t 


'55 


8 


SSE 


169 


9 


HE 


333 




NNE 


308 


9 


NE 


371 


9 


Var.t 


j8o 


10 


ME 


340 




NE 


'SI 


10 


HE 


377 


10 


H 


336 


II 


MB 


367 




WSW 


"7 


II 


NE 


361 


II 


NE 


377 


13 


KKE 


309 




W 


161 


II 


HE 


372 


13 


ENE 


333 


13 


Var.t 


I30 




NNE 


397 


'3 


NNE 


303 


13 


ENE 


303 


'4 


SW 


143 




N 


319 


14 


NNE 


'53 


14 


NE 


383 


15 


sw 


109 




ENE 


'58 


'5 


NNE 


342 


15 


NE 


3IO 


16 


N 


116 




SB 


373 


16 


Vw.t 


389 


16 


HE 


"33 


•7 


KE 


"33 




S 


341 


17 


W 


330 


17 


Var.t 


'71 


18 


HE 


IS4 




saw 


473 


iS 


w 


371 


18 


W 


314 


19 


NNE 


179 




S8W 


34" 


'9 


WSW 


316 


19 


V«r.t 


126 


30 


HNE 


300 




WSW 


379 


30 


ssw 


3« 


30 


ESE 


163 


31 


ENE 


'S" 




8W 


360 


31 


ssw 


310 


31 


Var.t 


"3 


32 


W 


168 




ssw 


578 


33 


VM.t 


336 


33 


NNE 


300 


23 


WSW 


373 


33 


S8W 


201 


33 


NE 


307 


33 


NNE 


134 


34 


WSW 


397 


34 


w 


436 


34 


8E 


■63 


34 


8 


308 


as 


S 


t6o 


"5 


WSW 


359 


Si 


waw 


307 


35 


SW 


363 


36 


NE 


197 


36 


w 


369 


26 


wsw 


171 


36 


SW 


34S 


37 


NNE 


146 


37 


w 


363 


27 


ssw 


386 


27 


SSW 


485 


28 


NE 


3'8 


38 


WSW 


421 


28 


V«r.t 


104 


38 


8W 


231 


39 


NNE 


364 


39 


sw 


446 


39 


E 


338 


39 


WSW 


373 


30 


NNE 


395 


30 


waw 


317 


30 


8 


388 


30 


Var.t 


133 


3« 


N 


140 








31 


8 


334 


31 


SW 


"95 


Sum... 




7439 


Sum... 




S661 


Sum ... 




7460 


Sum... 




778S 



t H«7 e. H un III" «-m. ; light airs till 71* p.m. ; SSE aOer. May S. Light ^rs tiU 4)>i p.m. ; 

ESE after. Maj 18. NNE tiU o^ p.m. ; then light ain. Jane S. NE till ii" a.m. ; then light 

ain. June 4. WSW Ull 30 B.m. ; tben nearly calm Ull 6^^ a.m. ; NE after. Jnly 8. Nearly oalm 

til)9^a.m.; N after. Tuly 16. ENE till &1» a.m. ; taddenly baoking to W; veering to N by 3k p.m.; 
KNWafter. JnlySS. SW till 4|li p.m. ; thenalowlyTeedngtoHNEbymidnigikt. JulyaS. Lightairs. 
A.nc. 6. Light airs till S^x a.m. ; SSE till 4^ p.m. ; then veering to N by midnight. Ans- 17. Light 

airs till 61" a.m. ; then voei^ng from NE to WSW by noon j WSW after. Ao«. IB. NE till noon j 

light airs after. Aac. 21. ENE till 9!'' a.m. ; veering to WSW by noon ; hacking to NE by 4" P-m. ; 

NHE after. Ang. SO. WSW till up a.10, j then veering to N£ ; NB till 3" p.m. ; veering through 

3^ I>7 4}^ P-m- > liglit ^n after. 
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Direction and Horizontal Motion of t^ Wind, igri. 



D.y. 


0«enl 
Stno. 
tiOD. 


H«l>. 
■otlon 

in 
MilM. 


Day. 


Oa»n] 
Dtno- 


Horli. 

MotlOD 

in 


Day. 


°Z^ 


Horii. 

Hotkn 

in 


Day. 


a«unl 
Dliw- 

th»l. 


HOn. 


SBpt.1 


S8W 


279 


Oet 1 


NNW 


434 


Not. I 
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1 1' a.m. ; Toering to N by noon ; then dowly backing to W by midnight Nor. 99. Gtadually 
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34 Qvxxntity of Ozone at the Rctdcliffe Observatoi'y, Oxford, 191 2. 



Indications 0/ ScAdnbein's Oxonomeier, obsereed al Noon and Sl^^p.m, o/eacb dag, 
during the Tear 191a, 
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SUMHABT OF XHE WEATHER AND SEMAMABLE PHENOMENA 
1912. 



Hail on the 5th, 8th, 9th, 17th, a4th, knd 3tBt. 

SlMt on the 8th and 34th. 

Fog on the lOth, iztb, aoth, siit, aaud, 30th, 

and jiat. 
SoUr halo on the and, 13th, 15th, and aoth. 
Parhelia an the lath. 
Lanar halo on the 3rd and jiat. 
Lonar oorona on the 5th, aStb, and 3t«t. 
Zodiacal light on the 9tb. 
Lightning on the 4tb, 5^ 35" and 5^ 40" p.m. 
Thunder on the 9th, 4^ 4' p.m. 



Bigheet, air, on the 4th at ^ 15- p.m. 50-1 

Lowest, air, on the a9th at 7' 40** a. m. 30-9 

Highert, Biin, on the Jth 891 

Loweet, gnus, on the 30th I3'o 

•Bain on the 3rd, 4th, 5th, 6th, Tth, 8th, gth, 
lath, iith, 13th, 14th, ijth, 16th, 17th, i8th, 
19th, aoth, aiEt, aand, a3rd, a4th, and ajth. 

Snow on the 17th, iSth, ajri, 24th, 30th, and 
3iat. 



HIgbeat, air, on the aSth at 3^ 35" p.in. 57'6 
Lowert, air, on the 3rd at 6" I0> a.in. 18-3 

Higheet, ann, on the Z5th loexi 

Loweat, gran, on the 5th 1 1*9 

Rain on the 6th, 7th, 8th, 9lh, nth, lath, 
13th, 15th, 16th, t9th, aoth, siat, aand, 33rd, 
a4th, a6th, and agth. 

Snow on the lit, md, 3rd, 4t1i, and 5th. 



Hail on the and. 
Fog on the t6th. 
Solar halo on the 7th, 18th, a3rd, 34th, 37th, 

38th, and a9th. 
nu-helia on the 7th, loth, i8th, 34lh, 37th, 

and aSth. 

Lunar halo on the asth, a6th, 370), and aStb. 
Lunar oorona on the a6th, 37th, and aSth. 
Zodiacal light on the 8th. 



Highest, air, on the 35th at 3* ao* p.m. 607 
Lowest, air, on the i6th at 4^ 15" a.ni. 33-9 

Higheet, enn, on the 30th iacr6 

Loweat, graaa, on the i6th 27*9 

Bain on the let, and, 3rd, 4th, 5th, 7tb, Sth, 
9th, loth, lath, 13th, 14th, 15th, i6th, 17th, 
18th, 19th, aoth, 3iBt, land, 33rd, 34th, 
38th, 30th. and 31 sL 

Hail on the 4th, 7th, 19th, 30th, 3 tat, and a3nd. 

Fog on the nth and lath. 

Qale on the 4th, night- 5th. 

Solar halo on the 3nd, 5tb, 6th, 7th, loth, ■3th, 
■ Sth, 17th, iStb, 19th, 3oth, aSth, and 3i>t. 



Parhelia on the 3rd, 6tb, and 30th. 

Snn pillar on the 7th. 

Lunar halo on the and, 36th, aTth, aSth, agth, 

30th, and 31st. 
Lnnar oorona on the let, 36th, 37th, 3Sth, 39th, 

30th, and 3 1 at. 
Paraaelenn on the 38th. 
Zodiacal light on the 7th, 8th, and 15th (ver; 

bright). 
Thnndentonn on the 4tb, 3l^3l' P-ai,, and 

ziat, tii^ a.n]. (slight). 
Thunder on the 3i*t, tol" a.m. 



Highest, air, on the 

|3othata''3S-p.n..l - 
taiatat 3» 30" p-m. J 
Loweat, air, on the lath at ;,* 35* a.m. 39*4 

Highest, sun. on the aoth 131-3 

Lowest, gnas, on the lath i6'i 



Ratn on the 9th and lOth. 
Hall en the ist. 
Gale on the 5th and 8th. 
SoUr halo on the 4th, 5th, 7th, lath, and I7lh. 
Sun pillar on the 3rd. 
Lnnar halo on the 3rd and 4tb. 
Zodiacal light on the 3rd, 6th (bright), I 
I5tb, and 16th. 



ta of Raintall usilH e>la<«ij an Dot iHlsilal In Uu>>uiiiii»r 
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Summary of the Weather and 



Tmnptrabin. 
High«at,Bir, on theiithatokjS^p.n 
Lowest, Air, on th« tat at 



Higfiest, son, OD theiith 1331 

Lowest, grasa, on the 1st 247 

Rain on the 314, 4th, 5th, 6th, 7th, tsth, i5tb, 

i6th, aiat, 23nd, 33rd, and 3iBt. 
Bail on the i6th and jliL 



Solar halo 00 the 8th, 9th, loth, Ittb, Htb, 
t7th, t$tb, 30th, ii«t, 27th, and 28th. 

Parhelion on the sist. 

Lunar halo on the and and 19th, 

Lunar corona on the and. 

T«rUoaI lunar bar on ind. 

Lightning and thnuder on the 3itt, 2{k p.m. 

Ughtning on the 39th, after lol^ p.m. 

Thunder on the 12th, H^ p.m. (distant) ; 
i6th, 3|f> p.m. ; Z9th, 4" 35*> p.m. (distant), 
and 3t«t, aflemoon (diatant). 



Temptratme, 
Highest, air, on the zind at 5^ jo^ p.m. 77-6 
Loweat, air, on Uie 3rd at 4>> 20" a.m. 43*8 

Highest, Bun, on the zznd 138*4 

lowest, grass, on the 3rd 35-3 

Bain on the ist, znd, 3rd, 4tb, 5th, 6th, 7th, 
8th, 9th, lotli, I3th, 13th, i5tb, i6th, iTtli, 
19th, 35th, 3Sth, 39th, Mid 30th. 



Rail on the 16th. 

Solar halo on the 3rd, 4th, 9th, 1 3th, 15th, 1 7th, 

i8th, 19th, 30th, and 3ist. 
Parhelion on the 3rd. 
Thunderstorm on the 19th, i<p turn, (slight). 
Lightning on the l6th, ii|^ a.ni., and 33nd, 

after 10}^ p.m. 
Thunder on the 16th, 11^ a-m.-noon. 



Highe*t,air,on thei5that4'>5o*p.m. 84-4 
Lowest, air, on the 9th at 4* 5" aja. 464 

Highest, sun, on the 13th 139*0 

Lowest, grass, on the 9th 384 

Rain on the ist, 3nd, 3rd, 6th, 7th, I3th, 13th, 
■9th, zoth, 3lst, 33nd, 23rd, 34th, 37th, 38th, 
39th, Mid 31st. 



Solar halo on the 9th and loth. 

Thunderstorm on the 6th, 3\^ p.in.-4b p.m. ; 
t3tb, 3'' p.ni.-4k p.m. ; 33rd, 3' p.m. ; and 
37th, o)kajn.-tf» a.m. and iiC p.m. 

Lightning on the 14th, 1 1^ p.m. 

Thunder on the 30th, of ■> pjn. (distant). 



Tmiftratart, 
Highest, air, on the 4th at i' lo" p.m. 694 
Lowest, air, on the 38th at 5^450 a.m. , 

Highest, BUD, on the 4th 127-9 

Lowest, grass, on the 2Sth 35-5 

Rain on the ist, 3rd, 4th, 5th, 6th, 7th, Sth, 
9th, lotb, iitb, i2th, 14th, 17th, iSth, 19th, 
aotb, 3iit, 33nd, 33rd, 34th, 36tb, 38th, and 
39th. 

Hail on the loth and 19th. 

Solar halo on the 3rd, 13th, 33nd, and 37th. 



Parhelion on the a3Dd. 
Sun pillar on the iSth. 
Thunderstorm on the lolh, 5* p.m.-6* pjn. ; 

and 19th, noon. 
Lightning and thunder (distant) on the 191b, 

74" pn»- 
Li^tningonthe8tb,3l>'p.m.;iotb, ii^oa 

and I9tb, 8^ p.m.-9'' p.ni. 
Thunder on the 7th, Hi* a^n. and D^ p.m.- 

i^ p.m. ; Sth, 2* p.m.-6* p.m. ; 9th, !>■ p.m., 

and loth, 1 1^ a.m. (with showerj-noon. 
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Remarkahle Phevwrnenafor each month, 1912. 



Hlgbtat, air, on the Sth it 1^ $■ p.m. 651 

Loveit, air, od the amd at 6^ i j> a.m, 3S7 

Highest, Ban, on the 8th 1190 

Loweet, gnus, on tho 26U1 29-5 



R«in on the tst, 2iid, 4tb, 5th, 8th, 9U1, 18th, 

39th, uid 30th. 
Fog on the 13th and 18th. 
Solar halo on the 38th and 30th, 
Lunar halo on the 2jtb. 
Lunar corona on the 37th, 



nmptmlare. 
Higheat, air, on the 14th at o^ 15" p.m. 633 
Lowest, air, on the 5lh at 6^ 15" a.in. 39V 

Highest, *qn, on the 14th ii2'9 

Lowest, grasa, on the sth aa-j 

Bain on the irt, and, 9th, lolh, i6th, 19th, 
zoth, 3ist, 33nd, 33rd, 35th, 36th, ayth, 
28th, 39th, 30th, and 31st. 



Fogonthe5th,7tb,9th, loth, tith, i3th, tSth, 

sand, 33rd, 34th, 35th, and 36th. 
Solar halo on the 13th and tstb. 
Parhelion on the 13th. 
Thanderstorm on Uie 3oih, 5j>> p.m. 



TtH^atralitrt. 
Htghe«t, air, on the 9th at i* 35" p.m. 55-4 
Lowest, air, on the 30th at 11^ 50> p.m. 36-6 

Highest, ann, on the 9th 98-3 

Lowest, grass, on the 3t>d aig 

Rain on the 4th, Jth, lotb, llth, I3th, 13th, 
i6th, 17th, iStb, 30th, 34th, 35th, a6th, 37tb, 
38th, and 39th. 



Hail on the nth and 15th. 

Fog on the 3Pd, 4th, 6th, and 18th. 

Gale on the 36th. 

Solar halo on the znd, 9th, lolh, jSth (with 

contact arch), and 30th. 
Parhelion on the 28th and 30th. 
Lunar halo on the sjth. 
Lunar corona on the 35th. 



Higheat, air, on the 37th at I Ik 4511p.m. 55-4 
Lowest, air, on the ist at 5K a.m. ... 359 

Highest, Bun, on the i»nd 870 

Loweet, graaiy en the let Ii-o 

Bain on the 1st, 3rd, 6th, 7th, 8th, 9th, loth, 
nth, i2th, 14th, isth, i6th, 17th, i8th, 
19th, 33nd, i3rd, i4lh, asth, a6lh, 37lh, 
zSth, and a9th. 



Snow on the ist 
Hail on the 24th. 
Tog on the loth. 

Gale on the 13th, 14th, and S4th. 
Solar halo on the sth and 38th. 
Lanar halo on the 17th, 33R], a4lli, and 36th. 
Lnnar corona on the t^th, 34th, 36th, and 
30th. 



Digitizcc by Google 



38 Direction and HorixontcU Motion of the Wind, 191 2, 

Secorded at the SadeUffe Observatorg by the Anemograph, at an devotion of 114 j%rf 
ohow the Ground. 
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f Jmi. 8. WNW till 9* «.m. ; then suddanlj bkeklng to BE ; SE after. Jan. 18. NE till 6^ p.m. ; 

then Imcking to SW by 8^" p.m. ; SW after. Jmi. 19. Backing from SW at midDliiht to ENB by 

Ii^a-m. ; £NE after. Jan. S3. Nearly calm till o}> p.m.; NE after. rsb. 18. SSE till4*a.iD.; 

veering to K by 9>> a.m. ; N after. 7eb. 34. KKE till 4* a.m. ; Dearly oalm till llka.m.; SSE after. 

Mar. 13. Keariy oalm till 10^ a.m.; Saftcr. Uar. 18. Qradually backing from S to W. Mar.SS. Light 
tin till 7^'' a.m. ; SSE after. Apr. 13. Light airs. Apr. 18. Nearly oalm tiU dood ; WSW after. 
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IHrection-<md Horizontal Motion of the Wind, 1912. 
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made at the Radcliffe Observatory, Oxford. 



OCTOBER, 1913. I 


DW- 


H<ni> 

B4nm. 


Twopwa- 


Itolf-IUigWMin, 


Wiud. 


ll 

a. 


Houii 
Bright 
•hint. 


BalD. 


Daj. 


DIlM. 

UOD. 


Hori. 


F?m. 


81»d* 


Soil. 


Min. 

0^ 


Air. 


■"P- 


Mu. 


UlD. 


, 


I»lia(. 
19-630 


59-0 


55-3 


»-5 


S4-i 


1 13-0 


50-2 


NE 


Hllo. 
176 


3-3 


87 


2-45 


[neb*. 


, 


2 


29-631 


57-6 


56-1 


632 


5a-7 


96-4 


48-0 


HE 


3a 


0-7 


9-7 


035 


1-069 


a 


3 


29-692 


S5-9 


SS-4 


6o-3 


541 


771 


486 


Calm 


24 


0-0 


lo-o 


0-iS 


0-706 


3 


4 


29-497 


5S-a 


S4-4 


60-J 


Si-o 


lOO'l 


47-8 


SSE 


73 


1-0 


9-3 


0-90 


0-134 


4 


5 


29-348 


52-6 


Sr8 


56-6 


49-4 


84-5 


43-9 


■w 


60 


0-7 


9-0 


o-os 


0-324 


5 


6 


29-433 


52-5 


49-8 


6a-8 


45-0 


"1-3 


39-0 


ESE 


'83 


0-7 


5'3 


5-35 


0-007 


6 


7 


29-237 


S4-4 


53-5 


S95 


4?-3 


1 11-9 


43-S 


E3E 


19a 


a-o 


9-3 


I -45 


0-428 


7 


8 


29-148 


53-7 


5^-3 


57-4 


52-0 


88-1 


472 


ssw 


181 


2-7 


9-7 


0-40 


0'0S6 


8 


9 


29-694 


5^6 


49-9 


6o-i 


49-7 


1 14-0 


42-4 


H 


79 


0-7 


70 


6-20 


o-o4a 


9 


10 


29-777 


5' 9 


47-4 


57-6 


42-8 


95-8 


3S-8 


ESE 


*39 


a-3 


8-3 


1-75 




10 


11 


29-699 


50s 


49-3 


522 


49-6 


58-1 


44-0 


SE 


55 


i-o 


100 


000 


0-346 


II 


12 


30-063 


528 


5"« 


61-2 


43-1 


.06-9 


37-6 


SSW 


81 


0-7 


67 


4-55 


0-007 


12 


»3 


30-199 


54-7 


S3-5 


6i'S 


48-8 


106-7 


390 


SSE 


ao6 


i-o 


7-0 


3-15 


0-007 


13 


■4 


30-022 


55-7 


53-5 


61-1 


51-3 


979 


47-8 


s 


234 


1-7 


9-7 


040 




14 


15 


29-972 


S3-* 


498 


s;-a 


49-7 


109-1 


41-2 


NW 


93 


20 


6-7 


4-20 


0-087 


'5 


t6 


30-088 


50-0 


48-0 


59-6 


43-7 


949 


37-* 


Var. 


SS 


i-o 


ro 


7-30 




16 


17 


29-941 


S0-9 


49-1 


srs 


44-0 


97-9 


36-9 


S 


"35 


I-o 


90 


2-70 


ow>s 


'7 


18 


29-ga6 


5*8 


49-7 


60-4 


484 


u8-7 


386 


SSW 


156 


«-3 


1-7 


7-80 




18 


»9 


29-589 


55-5 


S3-6 


614 


So^ 


1083 


46-0 


SSE 


319 


2-0 


73 


3-6s 




19 


30 


29-451 


57-2 


54-2 


62-5 


54-2 


1 12-2 


508 


SSE 


211 


2-3 


6-7 


390 


0520 


ao 


31 


29-315 


49-3 


46-7 


56' 


47-4 


S8-8 


44-7 


SW 


104 


I-o 


10-0 


O-OQ 


0-030 


31 


aa 


29-578 


48-2 


45-5 


57-0 


41-0 


1 11-3 


34-8 


SSE 


♦ .., 


1-3 


10 


6-OD 


0-008 


23 


23 


29-909 


45-0 


43-0 


5J-0 


38-5 


94-8 


32-7 


NNE 




0-7 


4-0 


5-15 




33 


24 


30-024 


39-0 


38-6 


47-S 


3S-0 


899 


30-2- 


Calm 




0-3 


6-7 


aso 


0-004 


24 


'S 


29-747 


4S-9 


44-6 


60-7 


3«-7 


I02-2 


29-3 


Calm 




0-3 


2-7 


4-75 


0-003 


*5 


26 


29-407 


S3- 1 


52-7 


S6-S 


480 


60-1 


42-4 


SSW 




I-o 


7-0 


000 


0-3S9 


a6 


27 


29292 


5S-3 


53-8 


59-7 


47-1 


811 


37-9 


SSE 




2-0 


77 


0-10 


0-028 


27 


z8 


29-098 


55-8 


53-9 


62-1 


52-6 


99-7 


47-3 


SSE 


... 


2-7 


8-7 


a-20 


0-229 


38 


29 


28-991 


55-9 


52-7 


61-2 


51-0 


I08-5 


4S-9 


SSE 


377 


3'3 


2-0 


4-40 


0-246 


29 


30 


29-283 


51-6 


49-8 


57-4 


479 


104-9 


43-6 


8 


287 


3-0 


7-0 


3-35 


0-141 


30 


31 


29-599 


49-0 


45-9 


56-8 


44-0 


105-1 


38-9 


SSW 


.45 


17 


3-7 


6-So 


0-039 


31 


W 


29-619 


52-48 


50-48 


59-04 


47-32 


97-72 


41-72 




(3697) 


1-43 


6-86 


91-85 


4»S 


If SMI 


1. Cloudy to flue. 9. OTensMt; thunderttoniuaflernoon. 8. Dulljra 
4. OveroMt ; haayy rain 3^ p.m. 8. OvoroaBt j rainy morning. 6. Fa 
»in»ttiraea. 8. OveroMt; ahowert 8. Fins. 10. Cloudy. U 
•fternoon. IS. Fine generally. 13. Fine generally after 11" a.m. 

Interrala. 90. Fine UU ii» a.m. ; rain night 91. Overcast. 99. F 
94. Overcaat to fine. 80. Fine. SB. Overcast till e>enlng ; rain 
97. Cloudy. SB. Cloudy; rain 9^ a.m. and in evening. 99. Fine til 
rainy. 80. Fine intervals till a^ p.m., then rain at times. 81. Fine. 
* Oct. m-ag, Acemometor dismounted for impair. 


in early morning, 
r. 7. Cloudy ; 

14. Overeast. 
flne. 19. Fair 
ne. 83. Fine. 



Digiiizccb, Google 



Daily Results of Meteorological Observations 
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made at the RadcUffe Observatory, Oxford. 
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Very One to fine. 
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64 Qucmtity of Ozone at the Radcliffe Observatory, Oxford, 191 3. 



Indications 0/ SiASnbein's Ozonometer, observed at No(m and 8^p.m, qfeach dag, 
during the Year 1913. 
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SUMMARY OP THE WEATHER AND EEMARK4BIB PHENOMENA 
1913. 



Higheat, sir, on the Jtb at i^ za~ p.n 
Lowest, air, on the ijth tit 7" IS" «.i 

Highest, BD&, on the iSth 

Lowest, gnus, on the land 



^S-c 



*Bain on the lat, 4th, 5th, nth, r3tti, i4tb, 
15th, i6th, 17th, iSth, I9th,30tb, list, land, 
33rd, 14th, 28th, 29th, joth, mi jiat. 

8now on the 14th, zand, tmd 36th. 

Bail on the IStb, I9tb, and jiat. 



Sleet on the 14111. 

Fog on the tsth, iSth, aaai, and 39th. 

Oale on the 13rd, 

Solar halo on the lal, i6th, 17th, 18th, aoth, 

sand, 24111, 25th, 26th, and 27tli (with hright 

oontaot areh). 
Parhelia on the i8th, jand, 16th, and 27th 

(with 46° halo and oontaot areh). 
Lnnarfaaloonthe 17th, i8th, 19th, 20th, andz3Td. 
Ltmar eorona on the 17th and 18th. 
Zodiacal light on the 3iBt. 
Lightning on the 30th, 8^ p,m. 



Temptralurt. 
RIgheat, air, 
Iioweet, air, 
Higheat, son 

Rain 



L the 9th at o' $cf p.ni. 54-3 
the 19th at 6" 55* a.ni, aS'I 

D thez7th locm 

nthe33K) 19-8 

the let, and, 5th, 6th, 7th, gih, loth, 



I3tb, 13th, 14th, 15th, 13nd, 26th, and 37th. 
Hail on tho 17th. 
Sleet on the 32nd. 



Fc« on the iilh, nth, 13th, Mtb, 15th, and 

Oale on the 7lh. 

Solar halo on the and, 4tb, 6th, 8th, loth, 

23Td, and 24th. 
Parhelia on the znd and 8th. 
Lunar halo on the a3rd. 
Zodiaeal light on the 4th. 



Tanptratttre. 
Higheat, air, on the tith at 3'' 5™ p.m. 547 
Loweat, air, on the i8th at 6^ 35- a.m. 38-6 

Higheet, sDU, on the 2i8t iicri 

Lowest, graaa, on the iSth 91-9 

Rain on the and, 3rd, 5th, 6th, 9th, t4th, I Jth, 
i6th, 17th, 19th, aoth, 2iat, aind, 23rd, 
37 th, 3Sth, Z9th, and 30th. 

Snow on the Sth, 15th, i6th, and 17th. 

Hail on tho 8th, l6th, 30th, 3t*t, and >8th. 

Fog on the tath and t3th. 



Gale on the 15th, 9* p.ni.-i6th, aj' a.m. ; 11 
and Z2nd, l|b p.m.-33Td, ati a.m. 

SoUr halo on the 6th, 7tti, i6tb, i8th, siat, 
a3rd, aetfa, 27th, 19th, and 3tBL 

Parhelion on the 23rd. 

Lunar halo on the i6th and 17th. 

Lnnar eorona on the 15th and i8th. 

ZodUeal light on the 3rd and Sth. 

Thnndentonn on the aoth, 40 40°> p.m. (alight) ; 
and Zand, 4l*-4l*p.m. (sUglit). 

Lightning on the airt, evening. 



TamptratuTt, 
Bigheit, air, on the i91h, at 3'' 20* p.m. 64-9 
Low.!, .!,,«, th.l3lh.l (1;,'^^';;;, [283 

Highest, ann, on the a4th 120'9 

Lowect, graaa, on the 13th ao'2 



Rein on the tat, and, loth, nth, I3th, I4tli, 
i6th, 17th, i8th, i9tb, aoth, 3t«t, aand, 34th, 
ajth, a6th, a7th, aSth, and 19th. 



Bail on the let, and, 17th, tSth, 35th, and 39th. 

Sleet on the nth. 

SoUr halo on the and, 3rd, 9th, t7th, iSth, 

aoth, 33rd, a4th, 15th, and 39th. 
Parhelia on the aoth, Z3rd, and 39th. 
Lunar halo on the 13th, 17th, and 19th. 
Lnnar eorona oil the 13th. T7th, and 19th. 
Thnnderatorm on the 25th, 61>> p.m. (alight) ; 

and 39th, 71HH'' P-m- (heavyi 
Thunder on the 17th, 1^ p.m.; 22nd, 4^ p. 

and 25th, 6k p.in. 



UDl( of iUlnfall Bodar ii>bwij an not InolDdad In thii n 
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Summary of the M'eather and 



MAY. 


HighMt, air, on th« 36th .t 3* 5f^- p.m. 780 
Lowest, »ir, on the ;th, at 

Highest, sun, on the 29tb aod 30tli ... 135-5 
Lowest, graaa, on the 7th aSfi 

Bain on the 1st. 3rf. 4fh, 6th, 7fh, 8th, 9th, 
nth, i2th, 18th, igtli, iist, a7th, 30th, and 
3i»t. 

Hail on the lat, 7th, 19H1, and 27th. 

Fog on the 17th. 


Solar haloon the 1st, 3rd, 5th, 9tli, 14th, 171b, 

22nd, 27th, and 28th. 
ParhelU on the 9tb and aSth. 
Lunar halo on the t9th. 
Lunar corona on tlie 1 Ith. 
Thimderstonn on the lat, 3''-4i'' p.m. and 

6i- p.tn. (very slight^ ; a7tli, sl'-C" pm. 

and Sl^-g"- pjn. (slight) ; and 30th, 2- a.ni. 
Lightning and thandor on the a6th, after 

9» p.m. ; and a7th, after 4}" p.m. 
Lightning on the lut, ^'•-9^'' p.m. i and 29lh, 

after loj* p.m. 
Thander on the nth, li" p.m. j and 29th, 


JUNE. 


Highest, air, on the i6th at 4'' 55* pm. 79-5 
Loweat, air, on tiie ist at 3» 50" a-m. 439 

Highest, sun, on the joth 1367 

Lowest, grass, on the I St ... 35a 

Kain on the sth, 6th. 7th, 8th, loth, 13th, 
17th, 19th, 20th, and 23rd. 


Solar halo on the 1st, and, 3rd, 4th, 8U., 9th, 

nth, i6th, 17th, a7th, and 30th. 
Parhelion on the 2nd. 
Lightning on the 5lh, o^ j-i a.m. 
Thunder on the I7lh, Io^-n''a.m. 


JULY. 


Highest, air, on the 29th at 4* IS" P.m. 77-2 
Lowest, air, on tlie 8th, at 4'' 35" a.m. 472 

Highert, sun, on the 9th ,35-, 

Lowest, graae, on the Sth 39-4 

Bain on the and, 4th, sth, 6th, 7th, 8th, 10th, 
14th. "5th, 17th, i8th, i9lh, 22nd, and aSth. 


Fog on the aSth and agth. 
Solar halo en the ist and 9th. "^ 
Thunderstorm on the 14th, n-'-ni'' p.m. 

Lightning on the 14th, after 91" p.m. 
Thunder on the loth, i^pjn. 


AUGUST. 


Highest, air, on the a8that3''is"p.m. 791 
Lowest, air, on the 25th at 5" 45- a.m. 453 

Highest, sun, on the loth ,4(^0 

Lowest, grws, on the 5th 37-5 

Bain on the 7th, 9th, loth, nth, 14th, isth, 
a3rd, a4th, 27th, a9th, 30th, and 31st. 


Fog on the 2nd, 3rd, i6th, 29th, and 30th 
Solar halo on the and, 711,, 9th, aist, and 26lh. 
Lunar halo on the aiat. 

(alight). 

night. 
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Remarhahle Phenomena for each month, 191 3. 



Bighut, air, on tlie 271)1 at 3^ 30" p.m. 741 
Lowest, air, on the t6th tX 3* 40>>&.in. 41-4 

H]gheat,Bun, on the nth 133-9 

Iiowert, gmM, on tha t6lh 355 

Rain on the ist, sad, 5th, 9th, t4th, i jth, I7tli, 

18th, 19th, aoth, 3ind, 33rd, uid ZQtb. 
Fog on the iSth, 19th, asnd, and 39tb. 



Solar halo on the i5lh, lEth, I9tb, and land. 

Parhelion on the i6th. 

Lnnar halo on the 13th, 15th, and l6th. 

Iinnar corona on the 13th and iCth. 

Paraaelena on the i5tfi. 

Vertical lunar bar on the Ijth, 

Lightning and thnnder on the 15th, lo}' a.m. 

Tbunderon the 15th, io^a.ni. and ])>■ p.m. 



Highest, air, on the latat i' ao'p.m. 65*1 
Loweat, air, on the 3jth at z" 45" a-m. 32-4 

Highest, nin, on the 6th IZI-3 

Lowest, gian, on the Z5th 29*3 

Bain on the and, 3rd, 4th, jth, 6th, 7th, 8th, 
9th, nth, I3th, 13th, tsth, 17th, 30th, aiat, 
33nd, 16th, 37th, 28th, 39th, joth, and3iat. 

Hail on the and. 

F<^ on the 3rd, 4th, nth, istli, 13th, 17th, 
34th, 35tb, and 26lh. 



Solar halo on the 5th, 13th, I4th,33rd, and 3iBt. 
Lnnarhalo on the loth and 13th. 
LansT corona on the loth and i3tli. 
Thnnderatorm on the and, i^ 40" p.m.-3' p.m., 

and 3^-7* p.m. 
Lightning and thander on the 3rd, t}' a.m.; 

and sSth, 6* 20> p.m. 
Lightning on the 37th, aKerfi'p.m.; and 30th, 

6i^p.m. 
Thunder on the and, o}* p.in.-i}» p.m. 



Higheat, air, on the and at o" so" p.m. sl-3 
Loweat, air, m the 33rd at 3' 2$" a.m. 36*8 

Higheat, ran, on the tat loS'O 

Loweat, gTaa«,on the 33rd 31*4 

Rain on the 3nd, 4th, 5th, 6th, 8th, 9th, loth, 
nth, 12th, 1311), i4tb, 15th, i6th, iSth, lotb, 
31st, and 33rd. 



Fog on the 4tb, asnd, a3rd, 35th, and 38th. 
Solar halo on the and, 3th, titb, i6th, tSth, 

aoth, 36th, and 37th. 
Parhelia on the i6th and 36th. 
Lunar halo on the 7th, Sth, 9th, nth, i 

t4th, 15th, and i6th. 
LonaraoroDBon the7th, 8th, nth. I3th, I4tb, 

ISth, and i6tb. 
Lightniugonthe6tb,evenlngiandnth,5^p.m. 



Hii^eat, air, on the 3rd at o' 15B p.i|i. i-^-^ 

Loweat, air, on the 3iat at 8> 50" ajn. 358 

Higheat, ran, on ttiestb 9(r7 

' Loweat, graa*, on the 3iat 17*5 

Bain on the tat, ind, 3Td, 4th, 5th, eth, 8th, 

17th, 18th, 19th, 33Td, 34th, and 37th. 
Snow OB the 38tb, 39tb, 3Cith, and 3iat. 

SASOUrVE OBeEHTATIOHB, I9I3. 



Hail on the 38th and 31st. 

Steet on the 4th. 

Fog on the 19th and 33rd. 

Oale on the 3rd, and a6th, 9<> p.Bi.-z7tb, 1* a.ni. 

Solar halo on the 1 7th (with contact ai 

and 37th. 
Lonar halo on the 3rd, 9th, loth, I3tb, 13th, 

and 14th. 
Lnnar corona on the lotb, izth, I3tb,and 14th. 
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68 Direction and Horizontal Motion of the Wind, 1913. 

Becorded at the Badclife Observatory by the Anemograph, at an etevation of 114 feet 
above the Oround. 
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t Jan. 19. WSW tlU 3" a.m. ; nearly oalm till noon ; NE after. Tan, 16. B till lH* a.ni. ; then 
slowly baeking to NEby 9|»p.m. ; NE after. Jan. 17. Slowly backing from NE to 3 by 4^* i>.m. ; 

Safter. Jan. 99. NW Ull ii>- a.m. ; then suddenly baeking to SSE ; SSE after. Feb. 15. NNE till 
4^ a.m. ; Teerins to SW by 4^^ a.m. ; SW till 4^'^ p.m. ; then suddenly baoking to E ; ENE after. 
Har. IS. N til] 8° a.m. ; veering to S by 1 1" a.m. ; S after. Har. 18. Backing f^om N to S by 4^ p.m. ; 
S after. Har. 94. WSW till s^o a.m. ; veering to NE by 1 1" a.m. ; NE aflra. Kar. 97. NNE till 

8<< a.m. ; then gradnaily backing to ESE by midnighL Apr. II. ENE till 7'' a.m. ; veering to SSE by 
Sj" a.m. ; SSE till 5}» p.m. ; veering to NW by 7^ f.m.; NW after. Ajvll 18. Nearly ««lin till 
3!" p.m. i S after. 
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Direction and Horizontal Motion of the Wind, 1913. 
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74 Quantity of Ozone at the Radcliffe Observatory, Oxford, 1914. 



IndkatUms 0/ StMnbein's Oeonomder, observed at Noon and 6^ p.m. of each dag, 
during the Tear 1914. 
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SUMMABT or THE WEATHER AND BEUASEABLE PHENOMENA 
1814. 



Slaet OD the l6th and 17th. 

Fog on the 17th, 23rd, 34th, g6th, and aSth. 

Solar halo on the jth (with oontaot arob), 34th, 

16th, and aSth. 
Parhelion on the 6th and aSth. 
Lotiai- halo on the 5th, 7th, and 9th. 
Lunar corona on the 3rd, 5th, and 7tha 
Zodiacal light on the a4th and a6tti. 
Lightning on the I5tb, S^^-f^ P-m- 



Highest, a(T, on thegtbati^is^p-m. 54'! 
lioweet, air, on the 33rd at Il>il5~p.m. arj 

Highest, aim, on the 38th 873 

Lowe«t, graaa, on the a4th 15*3 

*Bain on the 3rd, 4th, 5th, Sth, 9th, loth, 
i5tb, a4th, x6th, 37th, and 30th. 

Snow on the 6th, I3th, 14th, iStb, and igth. 

HaU on the 14th. 



FEBBUABY. 



HIgheat,Ur, on thei4thati'io"p.in. 
Lowest, air, on thea7thal7k4(ya.m. 

Highest, nin, on the 14th i 

Lowest, grasa, on the a7th 

Rain on the lat, 6th, 7th, Sth, loth, nth, i 
13th, 14th, 15th, 17th, iSth, 19th, 30th, a 
i3nd, 23rd, 2jth, and sStfa. 

Snow on the iStb. 

Hail on the iStb, 33ndt and 33rd. 

Sleet on the 3iBt, 

Fc« on the 9tb, 30th, 251b, and 37th. 



Oale on the 14th (night) and tstb (earljr 
morning}. 

Solar halo on the 3nd, 31^, lath, 13th, 14th, 
ijth, 16th, 17th (with 46° halo, and contact 
arob to both halos), iSth (with lontact arch 
and 46° halo), igtb (with contact arch), 30th, 
3rat, 33nd, 23rd, z6th, and 38th. 

Parhelion on the I2tb, 3lBt, and 33nd. 

Lunar balo on the ist, and, 3rd, 7th, 9th, and 

Lonar oorona on the ist, 2nd, 3rd, 7th, andgth. 

Zodiacal light on the 15th, iSth (very bright), 

i9tb, Zand, 34th, 35th, 36tb, and 37tb. 



Temptnliirt. 
Bigheat, air, on the 3iiit at 3* 35°> p.m. 63'6 
Lowest, air, on the 1 1 th at 1^ J^ ^^ 1 395 



Rain on the ist, 4tb, Jth, 7tb, Sth, 9th, ttth, 
12th, 13th, 14th, 15th, i6th, 17th, iSth, 
19th, 30th, list, 33ad, 33rd, 34th, 3Stb, 36(h, 
37 th, 39th, and 30th. 

Snow on the loth and 3Citb. 

Hail on the loth, 14th, 19th, 34th, and a7th. 

Sleet on the 9th, lotb, iSth, 19th, 3Dth, and 



Fog on the 35th. 



Gale on the 5th, 6th, and i6tb. 

Solar halo on the ist, 3rd, 6th, nth, i 

14th, l6tb, 17th (with contact arch), i 

19th, 3lHt (with contact arch), Z4th, 35th| 

z6th, z8tb, 30th, and 3 1 at. 
Parhelia on the lat, iitb, i6tb, 17th, i8th, 

19th, and 3i8t. 
Lunar halo on the 3rd, I3th, 13th, and 3lBt. 
Lunar corona on the 3rd, iiUi, 12th, and 3iat. 
Paraaelenn on the I2tb. 
ZodUcal light on the 14th (brilliant), l6th, 

iSth, 19th, list, and sznd. 
Zodiacal band on the i6tb nnd 19th. 
Gegensohein on the iHt, znd, l6th, 19th, and 

3 tat. 
Tbnnder on the 19th, al>oat 3' p.m. 



Higheet,air, on tbesist at 4* I5"p.m. 697 
Lowest, ail, on the i6that 5* 50™ a. m. 34'4 

Highest, ann, on the 35th 127*4 

Lowest, grasa, on the ijth z6'5 

Rain on the 2nd, 4th, jth, 6th, 71b, 8tb, 9th, 

nth, Z3rd, and i4tb. 
Hail on the 4th, 7tb, and 8th. 
ttsg on the 39th. 
Oale on the 6th. 



Solar halo on the let, 2ud, 3rd (with contact 
arch], 4th, 5th, 7tb, 9th, lotb, iitb, 13th, 
zznd, 33rd, and Z4tb. 

Parhelion on the 4lfa. 

Lunar halo on the lit, 3rd, 4th, 6th, 9lh, and 
lotb. 



the lat and 6th. 

PaiaMlenn on the loth. 
Zodiacal light on the iitb, i6tb, and zind. 
Lightning on the 3nd, eveolng; and zznd, 
about 9'> p.m. 

Dj an not InoliuUd In Uili Hmmu/. 
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Summary of the Weath&r c 



TvtrgKratan. 

Highest, air, on the 32nd at 5* zo'^p.ni. 75-2 

Lowest, air, on the and at 3" 35"° a.m. 32-1 

Highest, sun, on the iotb 130-8 

Iiowest, grass, on the 2iid 22*3 

Rain OD the ist, 3id, 4th, 5th, eth, 7tb, 8th, 
loth, iith, a3rd, 24th, iSth, and 3i8t. 

Hail on the 8th. 

Solar bslo on the lat, 3rd, 4th, 7th, Sth, loth, 
nth (with oootact arch), 12th, 17th, and iSth. 



Parhelia on the 4th and nth. 

San pillar on the l8th. 

Lunar halo on the sod and Sth. 

Lunar corona on the 2nd. 

Thundentorm on the 8tb, 3}'' p.m. (slight) ; 

and 23Td, about 4^ a.m. (slight). 
Lightning and thunder on the 22nct, after 

9''p.m. 



TemftratttTt. 
Highest, air, 01 
Lowest, air, on 
Highest, sun, 
Lowest, grana, 



[the 30th at 5* is^p.n 
the Sth at 3"' 45"' a.m 
n the 29th 
31) the 8tb 



... 3T2 



Rain on the Sth, 6th, 7th, 8tfa, 9th, loth, 

nth, i8th, 21st, and 23ad. 
Hail on the 7th and 18th. 

Fog on the 19th. 



Solar halo on the ist, 8tb, 9th, loth, nth, 14th, 
2lBt, 22nd, 26tb, 27tfa, and iSth. 

Parhelian on the 7th and I4tli. 

Sun pUlar on the 25th. 

Lunar halo on the nth. 

Thunderstorm on the iSth, 4*^5* P-n>. (heaTj 
hail 4}' p.m.). 

Lightning on the 9th, about 2^ a.m. 

Distant thunder on the i4tli, aflemooa ; iSth, 
<:il''-il''p.m.;»ndi9th,6''io"and6^iS™p.n} 



TtlHptTOtUn. 

Highest, air, on the ist at 4* 50" p.m. 

Lowest, air, on the 4th at 4^ xt,™ sjn. 

Highest, sun, on the nth 

Lowest, grasa, on the 4th 

Rain on the ist, 3rd, 5th, 6tb, 7th, Sth, 

■4th, tjth, t9th, 20th, 22nd, 33rd, 

35th, 26th, 27th, 2Sth, and 3iat. 
Fog on the loth and 22nd. 
Solar halo on the and, 7th, nth, 12th, 

14th, ijth, i8th, 19th, 20th, i2Dd, 33rd, 

25th, z6th, and 31st. 



Parhelia on the 13th and i8th. 
Thunderstorm on the 12th, 81>-io<i a-m. and 

5|«"_6ii p.m. ; and 19th, g^-io* p.m. 
Lightning and thunder on the ist, 3'>-3} p.m.; 

and ISth, 5i''-6'' p.m. 
Lightning on the Ist, after 6}'' p.m.; 7th, 

3t''p.m.; snd nth, io>>p.m. 
Thunderonthe8tb,o|>'pjn.; I3(h,4t'-6^p.n: 

and 28th, 3'' p.m. (with shower). 



m. 78-9 
-m. 46-9 
... 141-0 



Highest, air, on the 14th at 3'' cP ; 
Lowest, air, on the iStb at ^^ ly : 

Highest, sun, on the 34th 

Lowest, graaa, on the iSth 



ain on the 1st, ind, 3rd, 4th, 5tli, 6th, Sth, 
loth, Tsth, 2iBt, 32nd, and 26th. 



Fog on the 22nd, 29th, and 30th. 

Solar halo on the 3nd, 3rd, 4th, nth, iStb, 

21st, 22nd, 35th, and 36tb. 
Lunar halo on the 7th and lotli. 
ParaseleoK on the loth. 
Lightning on the 14th, sfter lo^'' p.m. 
Thunder on the 5th, nl'*a.m.; and 21st, about 

61" p.m. 
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Remarkable Phenomena/or each month, 1914- 



SEPTEMBER. | 


nmp™(»r^ 


Pog on the 2nd, 2iat, 23rd, a4th, 35th, and 


Highert, air, on the 3rd «t 4* 50- p.m. 763 


30th. 


(i'jS""-™.! 


Sale on the t4tb. 


Lowest, air, on the 30U1 at \ 6* lo»a.m. 134-3 


Solar halo on the 4th, 7th, Bth, 9th, 15th, l6th. 


l6»30-..m.J 


18th, 19th, 26th, 27th, and 28th. 


Higheet, Bon, on the 9th 134-0 


Parhelia on the 4th. 


Lowest, grwB, on the 30U1 25-8 


Lunar halo on the 4tli, ;th, 26th, and 28th. 




Lunar oorona on the 4tb, 7tk, 12th, and 28th. 


Rain on the 9th, I tth, 12th, 14th, 15th, t6tb, 




17th, and 20th. 


andafitb, S'-p.m. 


OCTOBEB. I 




Solar halo on the Itt, 3rd, 4th, 5th, 7th, 12th, 


Highest, air, on the 3rd at l" 30- p.m. 648 


15th, i6th, aSth, and 3iat (with 46° halo 


Lowert, air, on the 38th at 6* ij" a.m. 35-1 


and oontact aroh). 


Highest, lun, on the 9th 116-4 


Parhelion on the stb and 15th. 


Lowest, gnu, on the 8th 17-0 


Lunar halo on the and, 3rd, 4tb, 7th, a6th, 




37th, 38th, 29th, and 3tBt. 




Lnnar corona on the 3rd, 4th, 37th, 2Sth, and 


Bain on the 13th, 14th, 15th, aand, a4th, asth, 


29th. 


S7th, 29(h, 30th, and 31st. 


Paraselene on the 3rd. 


Fog on the 7th, 8th, 12th, ajth, and 28th. 


Thunder on the stb, 3^ p.n). 


HOTEHBER. | 




Hail on the 19th. 


Highe«t,air, onthegthtttoOzyp-m. 57-9 


Sleetonthe tsth. 


loweat, air, on the 19th »t j J ^^ ^ 1 272 


Fog on the 4th, 6th, 7tb, 9th, loth, 17th, 18th, 
19th, and 34th. 


Higheet, ran, on the 9th iia'5 


Solar halo on the ist, 4th, 6tb, 7tb {with 46° 


Lowert, grau, on the 18th 20-0 


halo and contact arah to both bales), 9th, 




13th, ISth, and 37th. 


Rfdn on the 2nd, 3rd, 4th, 5tb> Mh, 7th, 8th, 


Parhelia on the 4th, 6tb, 7th, 13th, istb, and 


loth, iith, I2th, I3tb, 14U1, ijth, 16th, 17th, 


27th. 


i8th, 19th, 24th, asth, aeth, 37th, 28th, 


Lunar halo on the and, 9th, asth, a7th, a8th, 


29th, sad 30th. 


and 30th. 


Snow on tlie 19th and awt. 


Paraselen* on the aSth. 


DECEMBER. | 


Ta„f,t<am*. 


Gale on the and and 4th. 


Hi^ed^ air, on the 6th at lo^ 35- p.m. sSi 


Solar balo on the and, 3rd, Sth, 6th, 7th, lOtb 


Lowest, air, on the 25th at 3* 50- a.m. 36-8 


(with oont«otarob),i5th(withoontaot aroh), 


Highert, ann, on the lat 92-9 


17th, i8th, aoth, aist, 37(h,39th, 3atb, and 


Lowest, gnat, on the 15th 218 


3 let. 


Bmu on the itt, and, 31-d, 4th, 5th, 6th, 7th, 


Parhelia on the stb (with 46= halo), iSth, 17th, 


8th, (Oth, nth, I2tb, 13th, 14th, 15th, 17th, 


18th, and 31BL 


iSth, 19th, 2iBt, a3rd, a6th, a7th, 38th, 39th, 


Lunar halo on the lat, and, 3rd, 4th, Sth, 2iBt, 


30th, and 31st. 


25tb, 36th, 28th, and 3itt. 


Snow on the itat, 25tfa, and aSth. 


Lnnar aorona on the I Bt, 4th, 8tb, 36th, and 3lat. 


Hail on the 4th, Bth, 23rd, and 28th. 




Sleet on the 5tb, 26th, and 28th. 


Vertical lunar bar on the 31st. 


Fog on the gth, loth, latb, 32ad, 331^, 34th, 


Zodiacal light on the l6tb and 19th. 


25th, and 26tb. 
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78 Direction and Horizontal Motion of the Wind, 1914. 

Recorded at the Itaddtffe Observatoty by the Anemograi^, at an elevation of 114 feet 
above the Oround, 
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t F«b. 34.. SE till Oi" p.m. ; veering to N by if p.m. ; NNB after. Kar. 7. WSW till 6^B.m. ; 
nearly calm UU 61" p.m. ; SW after. Har. 0, WNW till 6V a.m. ; backing to KE by gi" a.m. ; 

KNE after. Har. SO. Slonly baoklug from S t« SW. lUr. 37. NW tUl 4'' p-m. ; K tiU 7^ p.m. ; 

then veering to SSE by mulniglit. 
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Direction and Horizontal Motion of the Wind, 1914. 
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Direction and Horizontal Motion of the Wind, 1914. 
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■V Bept. a. ENE till fii* a.m. ; veering to SSW by tot'" a.m. ; SSW after. Sept. 12. WSW till 

noon ; bavking to WNW by 91" p. m. j NW after. Sapt. 80. Nearly calm till lo^ a.m. ; SW after. 

Oat. 3. WSW till 9i" a.m. ,' veering to NE by 2'i p.m. ; then nearly calm till 71'' p.m. ; B after. 
Oat. 3S. Nearly calm till S« a.m. ; S till S" p.m. ; veerins to W by lo" p.m. Nov. 16. SSE til] 

g" a.m. ; yoering to WSW by loj* a.m. ; WSW till H^ p.m. ; then baokiag to NNE by midnight. 
Deo. 8. S till 7" a.m.; nearly calm till t*> p.m. ; NNE after. O«o. lA. E till 3{« a.m. ; veerin^i to SW 
by 51" a.m. ; SSW after. Deo. 15. SW till 4" a.m. ; backing to WSW by 10'' a.m. ; WSW after. 

Deo. ai. ESE till 4* a,m. ; nearly calm till 6^* a.m. ; veering from SE to WSW by 71" a.m. ; WSW after. 
Deo. as. SSE till 3l» am. ; veering to WNW by si'' a.m. ; WNW til] 6^" a.m. ; then nearly calm till 
noon i NE Ull 7" p.m. ; backing t* WSW by 9" p.m. ; WSW after. 
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Daily Results of Meteorological Observations 
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made at the Radcliffe Observatory, Oxford. 
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midday. 4. K*iny. fi. Overcast ; rain evening. 6. F 
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(0 fine. 13. Snow 9l»-iolo a.m., then fair to flue. 
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tillii»a.m. a9. Overcast 
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94 Quantity of Ozone at the Radcliffe Ohservatoi'y, Oxford, 1915. 



Indications of Schdnbetn's Otonontaer, observed at Noon and gf^pM. of each dag, 
during the Tear 1915. 
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SHIIUIIT or THE TEATHER AND BEHABUBIE FHENOIEM 
18U>. 



JAMUABY. 


Eighegt, air, on the 13th at 30 lo" p.m. 514 
LowMt,ftlr, ontliez6that9>' tO>k.m. 31-4 

Highest, BHQ, on the l6th 89-6 

Lowe.!, graa, on the 30th 23-3 

*RBfD on the lit, and, 3rd, 4th, jth, eth, 7th, 
8th, 9th, loth, nth, lath, 14th, isth, i6th, 
aoth, iitt, aand, J3rd, a4th, and 3nt. 

Sdow on th« aind, 17th, aSlh, and agth. 

Htuloaths ttth. 


Fog on the 36th, agth, and 30th. 

Galeon thel6th. 

SoUr halo on the and, 4th, 6th, 9th, loth, i ith, 

lath, ISth, 19th, and 39th. 
Parhelia on the 6th. 
Lunar halo on the lit and and. 
Lnnar oorona on the lat, and, aiat, and 31st. 
FarsMlene on the lat. 
Zodiacal light on the 4th, Sth, 7tfa, 9th (veir 

bright), nth, i6th {Tory bright), and 17th. 


FEBBUABY. 


Highest, air, on the 3rd at 7» 15" p.in. 50-7 
Lowest, air, on the 35th at 5» S°> a.in. a6'6 

Higheat, win, on the aSth loi* 

lAweat, graM, on the i6th 19-3 

Rain on the lat, and, stfa, 6th, 7t)i, 8th, 9th, 
loth, nth, t3th, 14th, 16U1, 17th, 18th, 19th, 
aiat, aand, a7Ui, and aSth. 

Sdov on the ajrd and a4th. 


Hail on the lotb and 38th. 

Sleet on the Sth, 13th, and aand. 

Fr« on the nth, lath, 30th, and 35th. 

Solar hale on the ist, Sth, isth, 16th, 19th, 

33nd, 33rd, 26th, and 17th. 
ParheUa on the ist, 3rd, and Sth. 
Lunar halo on the 3rd, aoth, and aisl. 
Lunar oorona on the jtA, iSth, 30th, and aSth. 
Zodiaoal light on the 9tit (Tety bright), lOth, 

nth, 15th, and 17th. 


MARCH. 


Highe»t,«ir,onthe33rdat4''5o"P-ni. SSS 
Lowest, air, on the 30th at 6» to"a.m. 364 

Higheat, aun, on the nth 117-6 

Lowest, grass, on the 30th 16-3 

Rain on the lat, 3nd, 3rd, 4th, 6th, 7th, 8th, 

nth, 30th, aand, ajrd, a4th, and ajth. 
Snow on th* 8th, iSth, 37th, and 39th. 


Hail on the t*t. 

Solar halo on the and, 4th, 13th, aand, 33rd, 

and 37th. 
Parhelia on the aand and 33rd. 
Sun pilUr on the 38th. 
lunar halo on the 33rd and 37th. 
Lunar oorona on the 33rd and z6th. 
Zodiaoal light on the 5th, 7th, Sth, uth, 13th, 

and ISth (Tery bright). 


APRIL. 


HigheBt,«ir,oatbe3oth«t3»4S-^«'■ 687 
Lowest, air, on the lat at 5* s" »■">■ 333 

Highest, sun, on the 30th 1249 

Lowest, grass, on the 1st 34-0 


Rain on the 3nd, 3rd, 5th, 6th, 7tb, Sth, 9th, 

loth, nth, lath, aoth, 34th, and asth. 
Hail on the 7th and Sth. 
Solar halo on the and, 7th, and Sth. 
Parhelion on the 8th. 
Zodiacal light on the 7th and Sth. 


* Anuninb of IUinl»ll under o™™5 an not ioDlndgd In th» .t.nin»ry. 
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Summary of the Weather and 



itmftraaiTt. 
Highest, mir, on Ui« 35th at 5* is^p.ii] 
Iiowestiair, on thei3that ii>i jo^p-m 

Highui, Mm, on the 6th 

Lon-Mt, grasa, on the ijth 



Rain on tba and, 5th, lath, 13th, t4th, 15th, 

16th, 17th, i8(h, 20th, 2ist, and »nd. 
Snow on the 13th. 



Solar halo on the 3rd, 5th, 6th, 8tb, loth, 1 
16th, i8th, 19th, aiit, and 26th. 

Parhelia on tho 3rd and Stk. 

San pillar on th« jtb. 

Lunar halo on the 35U1 and 36U). 

Tbunderatorm on the aiet, 3i^'3|^ pjn. 
(ilighl). 

Lightning on the 6th, after 9* p.m. 

Thunder on the 7tb, i}^ p.m. 



rsmfMroturt. 

Higheat, air, on the Sth at 2" lo- p.m. 803 

Jioweot, air, oD the 19th at ^* ity* B.m. 403 

Eigheet, sun, on the 7th I4ri 

Lowest, graaa, on the 30th 33-6 

Rain on the 3rd, 13rd, 24th, 25th, >6th, zjth, 
28th, and 30th. 



Fog on the 4th. 

Solar halo on the and, 4th, 5th, 9th, Itth, 2 

Sua pillar on the i6tb. 

Thunderetorm on the 25th, 8^ p.m. ; and 30th, 

a"-!!" p-m. 
Lightning and thunder on the Sth, z** a.n 
Diitant thnnder on the 30th, early afternoon. 



Highest, air, on the 3rd at i^ zo" p.m. 75-0 
Lowest, air, on the I jth at 4* 20™ a jn. 477 

Higheat, sun, on the 3rd 139*0 

Loweat, grass, on the i8th 39-5 

Rain on the 3rd, 4th, 6th, 7th, 9th, 14th, 16th, 
I7tb, 19th, 20th, iiat, azod, 33rd, 24tb, 
25(h, ZTth, 28th, and 29th. 

Hail on the 4th. 



Solar halo on the 4th, 6th, 13th, i 

and 33rd. 
Lunar halo on tb* jotfa. 
Lunar oorona on the 30th. 
Paraselene on the 30th. 
Thunderstorm on the 4th, s'^-6'' p.m. 

7th,3''p.m. (slight)! and a3rd, : 

noon ^slight). 
Thunder on the 24th, ol^-ii" p.m. 

and 27th, lV^3» p.m. 



(Tiolent) ; 
11}" a. 



Higheat, air, a 



in the icithst3''io^p.m. 74*6 

Highest, sun, on the 4th 1373 

Lowest, graas, on the 30tb 37'! 

tain on the ist, znd, 3rd, 5th, 6th, 7th, 9th, 
foth, I2th, 15th, 17th, and 29tli. 



F<«on theiEth. 

Thunderstorm on the 12th, o^^-i^ p.m. ; and 

rjtb, oj" p.m. (slight). 
Lightning on the lotfa, night ; 12th, S^H)!" 

p.m. ; and 13th, after 8{>< p.m. 
Thunder on the 14th, 3i»p.m. ; l6th, 3P and 

4^' p.m. ; and 17th, afternoon. 
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Remarkable Phenomena f<yf each month. 1915. 



Highert, air, on tho 17th >t 3" 5- p.m. 74-4 
LowBst, aIr,outhe29that Ji'35°>p.in. 36-5 

HlghMt,nin, onthe 17th 1327 

Iiowert, gTMs, on the 30U1 28-9 

E«in on the nt, 14th, 23^, 24th, 27th, aSth, 
and 29th. 



Hail on the 3rd. 
Fog on the 15th. 
Solar halo on the zoth, aiat, 2ind, 26th, 29tli 

(with oontact aroh], and 30tb. 
Parhelion on the Z9th. 
Lunar halo on the 20th and aiat. 
Para«elene on the zoth and 2l«t. 
Lnuar bar on the 22nd. 



Hif heat, air, on the I2lh at i* o" p.m. 63-6 
lAweet, air, on the 30th at 7)1 4j* a.111. 30-3 

H[^eel, ana, on the 14th 114-6 

Loweat, graaa, on the lit ... is'i 

tain on the 2Dd, 3rd, nth, 2iat, 23rd, 24th, 
27th, 28th, 29th, and 3lat. 



Fog on the 14th, 17th, iSth, 19th, 2tit, tgth, 

and 30th. 
Solar halo on the lat, itlh, 12th, 13th, and 

23rd. 
Parhelion on the 3iat. 
Lauar halo on the 30th and isnd. 
Lunar corona on the aoth, imt, and sand. 



NOTEHBEB. 



Higheat,air, onthei2that i''5j™p.ni 
Lowait,air,on thea7that lo''4j'<>p.D: 

Hi^est, lun, on the 4th 

Lowett, graa*, on the xSth 



Rain on the 1st, 4th, 9th, nth, 1 
15th, i8tb, 2jth, 29th, and 30tb. 



*th, 13th, 



Snow on the 15U1 and t6th. 

Fog on the Gtfa, 7th, 8th, I2th, and 27tb. 

Solar halo on the i itb, iStb, aSth, and 3oth. 

Parhelia on the 28th. 

Lunar halo on the 13th and 15th. 

Lunar corona on the I3tb and 19th. 



BI^e«t,air,ontheiothatiikioBa.m. 559 

Loweat, air, on the i3tb at 5* 5" ».i>i- 284 

Highest, Ban, on the 6tb 935 

Loweet, graaa, on the 13th 17-9 

Bain on the let, 3rd, 4tb, Sth, 6th, 7th, 9th, 
loth, nth, 14th, 15th, i6tb, 17th, i8th, 20th, 
2tBt, 23nd, 23rd, 34th, 25tb, x6tb, 37th, 29tb, 
30th, and 3iat 

Snow on the i2tb. 



Fog on the I7tb. 

Qale on the loth and 27th. 

Solar bale on the fit, and, loth, ittb, 13th, 

and 19th. 
Parhelia on the loth and Mtb. 
San pillar on the 1 1 th. 
Lunar halo on the loth, 12th, 13th, 15th, 16th, 

and27tb. 
Iriinar corona on the lOth, I2tb, I3tb, 15th, 

and i6tb. 
Zodiacal light on the 6th. 
Aurora on the 6tb. 
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98 Direction and Hoi-izontal Motion of the Wind, 1915. 

Becorded at the Baddiffe Observatory by the Anemograph, at an elevation 0/ 1 14 feet 
above the Ground. 
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t Jan. 8, SE till noon; veering to HE by 3^ p.m.; HHE till 50 p.m.; W after. Jan. 7. Hearly 

oalm till noon ;9W after. Vab.S. SE till3»p.ixi. ; backingtoHWb73''p.m. ; HW after. Peb.7. HW 
till5^a.m. ; backing to SE by 9" a.m. ; SE till 6» p.m. ; then veering to SW by 10^ p.m. Feb. 19. Light 
aJr« till 7" p.m. ; SSE after. Feb. 93. SSE till s," ^m.; then veenng to H by noon ; N after. 

Har. 11. SW till i}" p.m. ; backing to E8E by 2" p.m. ; E3E till S* p.m. ; backing to HE by 9>< p.m. ; 
HE after. Har. SI. H till qood ; veering to SW by i" p.m. ; SW after. April IS. Light airs till 

{■■p.m.; SSE till dt'' p.m. ; then auddenly veering to HHW; HHW after. April 38. SW till ii*i|>.m. ; 
backing to H by 3f^ p.m, ; K after. 
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Direction and HoHzontal Motion of the Wind, 1915. 
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t HmtA- Nearly calm till 4> p. 
backiug to S by 3' p.m. 1 8 after. 
SSE after. IU7I8. N till 6^ a.n . 
veerins to S by io^k a.m. ; SSW after, 
to E8E by 6^ p.m. ; ESE after. A 

NE after. 



] WSWaner. HaylS. Nearly Mlmtill7«a.m.; N till z^p.m.; 

Hay 10. SR till lo' ».m. ; veering through 360° to SE by 3> p.m. ; 

veering to S by 3^ p.m. ; 8 after. June a. NNW till 8^*' a.m. ; 

June 9. Nearly calm till 7^ a.m. ; NE till sV^ P-'o- '• veering 

17. Generally backing b^m W at ij" a.m. to NE by S}" p.m. ; 
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100 Direction <ind HoHzontal Motion of the Wind, 1915. 
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■\ Sept. IS. Nearly calm till 9^>i a.m. ; ENE after. S«pt. 34. SW till 90 a.m. ; SSE till sV" P-m. ; 
then backing suddenly to NNW; BflerwKrdagr»du>lly bkoking toSWbymidnJRht. Sapt 38. Backing 
from NW at l\<^ a.m. to NNE by S" a.m. ; NNE aftsr. Nor. U. WSW till 3>> p.m. ; backing to E by 
7''p.m.; EorKNEaftar, Wot. 13. ENE till 11" a.m. ; veering to SSW by oj" p.m. ; SSW till lol''p.m. ; 
then veering to N by I li'p.m. B'ot. 38. Nearly cMm till s^ a.m.; NNW till S" a.m. ; then veering 

to SE by 81* a.m. ; SE after. Deo. 3. WSW till aj* p.m. ; backing to ENE by 5I* p,m. ; ENE aricr. 

Deo. 8. ENE till 2i> p.m. ; veering to SW by 3i» p.m. ; SW after. Deo. B. WNW till 34''a.m.; NW 

tilt 7}''a.in. ; backing to S.SB by S'a.m. ; SE after. Deo. e. NW till S"a.m. ; veering to E by gbn.m. ; 
E till -^ p.m. ; veering to SW by 9^ p.m. ; SW afUr. Deo. 17. SSE till 4l<> p.m. ; backing to NNB by 
5i''p.m.; NNEorNaner. D«o. 88. WSW till o|'> p.m.; backing to ENE by 8^^ p.m. ; ENE after. 
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UNDERGROUND TEMPEEATUEE AS DETERMINED BY 
PLATINUM RESISTANCE THERMOMETERS. 



In VoL XLVIII of the Sadcliffe Obtervationi the daily readings of the 
temperature of the ground at variona depths below the enriatie, by means of five 
platinnm resistance thermometeis, are given for the months of November and 
December, 1898, and for the whole of the year 1899. The introduction to the 
same volume contains a dcBcription of the apparatus employed and of the mode 
of reducing the observations, as well as a notice of some of the results to be 
derived from the observations of the year 1899. 

A fuller discussion of these observations will be found in a memoir entitled 
" Underground Temperature at Oxford in the year 1899, as determined by five 
Platinum Besiatance Thermometers", published in the Philotophkal Tratuastioiu 
of the Rogal Society <^ London, vol. 1 95, pp. 335-258. 

The observations of underground temperature were continued on the same 
lines without intermption to the end of October, 1910, when, twelve complete 
years having elapsed, the series was brought to a close. 

In the present volume the daily results for all five thermometers for the 
whole period of twelve years are set forth on pp. 130 to soi, the reanlta for 1898 
and 1899 being reprinted from the earlier volume so that all the material 
relating to this subject may be found in one place. 

A good deal of the following discaaeion, especially that part of it relating 
to the description of the apparatus and mode of redaction, is reprinted from 
Vol. XLVIII with some additions so as to include our later experience and 
such alterations as were required to adapt it to the longer series of observa- 
tions which have now to be considered. 

Description of the Apparatus and Method of Reducing the 
Observations of Ea/rth Temperatures. 

The instruments with which the earth-temperatures given in this volume 
were observed are five platinum resistance thermometers of the Callendar and 
Griffiths pattern,* made by the Cambridge Scientific Instrument Company. 
These were purchased in 1896 by the Ute Mr. Stone (then Badcliffe Observer) 
and four of them were placed in position under his direction before his death, 

* See the Cambridge ScientiSo Instrument Compaoy's ' ' I>esori)itive LUt <tt Inetrumeuta " 
(M»7. 1896), p. *>■ 
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The method of pUtinnm thermometry seemed to he particnlarljr snitahle for 
this class of work, on account of the Immunity it enjoys from certain errors 
attending the ose of the long-stemmed spirit thermometeis ordinarily employed 
for midergronnd tempentnres. A higher d^ree of aconiacy might, therefore, 
reasonably be expected, and the results of the observations at the Radcli&e 
Observatory extending over twelve years, pnhlished in this volume, show, 
I think, that this anticipation has been justified. Difficulties, it is true, have 
arisen through the occasional breaking down of the electrical connexions, hnt 
these were almost exclusively confined to the earlier years, and in the light of 
our experience might, I think, he easily avoided in a fresh installation. 

The thermometers n-e inserted in undisturbed gravel, the first four lying one 
under the other, in a vertical plane beneath the grass of the south lawn, and 
within a few feet of the Stevenson screen in which the dry and wet bulb, and 
the maximom and minimum, thermometers are suspended. 

In order that the thermometers might lie in practically unbroken ground, 
the following method of placing them was adopted, A pit was dug at the 
edge of the grass about 5 feet long by 4 feet wide. One edge of the pit 
coincided with the edge of the grass plot, and the corresponding side of the pit 
was made ss nearly vertical as possible. Into this vertical &ce four strong iron 
tubes were driven horizontally, the tubes being formed with spikes at their ends 
to facilitate this operation. The tubes are 4 feet long, and into them the 
thermometers were inserted with the leads attached, the months of the tubes 
were sealed up with tow and red lead, and the pit filled in. 

The first four thermometers were placed at depths of (approximately) 6 inches, 
I foot 6 inches, 3 feet 6 inches, and 6 feet respectively ; but Mr. Stone soon saw 
the advisability of placing another at a lower level, and intended to have gone 
to a depth of 20 feet. But as water was met with at a depth of 10 feet 
6 inches, he decided to place it just above the water-level, at a depth of 
10 feet. 

This thermometer was buried, not directly under the four earlier ones, but in 
a separate pit at the other side of the Stevenson screen. This was apparently 
done to avoid disturbing the leads of the thermometers which were already 
in position, but it would, perhaps, have been rather more satisfactory if all had 
been placed in the same vertical phine. 

It is also, perhaps, to be regretted that one or two similar thermometeis 
were not buried at considerably greater depths. The presence of water, 
however, complicated matters and introduced conditions different from those 
which prevailed in the dry gravel above. It is not, for example, to be 
supposed that the thermal conductivity or diffusivity of permanently water- 
logged gravel would be the same as those of the drier material above it. 
Hence it would appear necessaiy to put at least two thermometers below 
the permanent water-level in order to study the flow of heat under such 
circnmeUnces. Besides, it is highly probable that the gmve] stratum 
is not very much thicker than 10 feet. Excavations in the neighbour- 
hood show that the blue Oxford clay is likely to be met with at any 
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depth below 12 feet from the soriace, and in this, of coarse, the thermal 
condildoiis would in all probability be wholly different from those in the 
gravel. 

The actnal depths of the various thermometers as measured in October, 
1898 (when the pits were Btanding open to enable us to re-standardize the 
thermometers), were as follows: — ' 

Thermometet' I. II. III. IV. V. 

Depth ... 6i in. i ft. 6 in. 3 ft. 6i in. 5 ft. 8i in. 9 ft. iij in. 

On my appointment to the post of Radcliffe Observer, I took an early 
opportonity of examining the apparatus, and proceeded to determine the 
comparative valnes of the coils of the resistance-box, and to re-standardize 
a spare thermometer in a sealed glass tube (referred to as Thermometer A) which 
woe kept in the observing room for general purposes. 

This esaminatiou led to the discovery of discrepancies in the readings of the 
apparatus which necessitated a lai^ number of experiments, extending at 
intervals over the greater part of a year, before they were traced to their 
sourcea and eliminated. 

In this part of the work I have to acknowledge the very generous help and 
advice of Mr. E. H. Griffiths, F.R.S. (now Dt. Griffiths, Principal of University 
College, Cardiff) who was kind enough to come to Oxford on more than one 
occasion to place his experience at oar disposal, and who, at one stage of the 
investigation, took the resistance-box and spare thermometer to Cambridge to 
eul^ect them to a prolonged examination in his own laboratory. 

These discrepancies, though serious in view of the acenracy which we had 
reason to expect from the apparatus, were still small qnantities confined within 
one or two tenths of a centigrade degree. Hiey were, for the most part, 
traced eventually to nncertointies in the contacts at the switchboard, to 
looseness in a screw in the resistance -box, and a want of perfect iuanlstion in 
the older leads. These leads consisted of four india-rubber covered wires, 
which, in the underground portion, passed through leaden pipes, but within the 
observing room were without the leaden covering. It was found that these 
were very susceptible to damp, and that the insulation fell away vety rapidly 
when there was much moisture in the air, thus giving rise to very puzzling 
and troublesome changes. 

In September, 1898, the switchboard was improved and new composition 
cable leads substituted, which extended without interruption from the thermo- 
meters right up to the switchboard. 

Since these changes were effected no discrepancies have appeared which 
conld be traced to those leads, but on one or two occasions when the short 
flexible lead from the switchboard to the resistance-box was found to be 
thoroughly damp some irregularities in the thermometer-ieadings occurred. 
The finrt occasion on which this was noticed was October ty, 1899. On 
lighting a fire in the observing room, however, to dry the covering of this lead 
the irregnlarities wholly disappeared, and from this date onwards a gas-jet was 
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left bomiiig night and day daring tKe winter montha, wbicli was found to 
keep the air of the room enfficiently dry to prevent the deposition of moifitnre 
on this lead. 

In anoth^ way, however, this flexible lead caused freqaent trouble and 
continued to the rery end to be a aonrce of anxiety. The four flexible wires 
which go to make up this lead were soldered at one end to four separate tangs 
of copper which made contact with four screw-terminals on the resistance-box. 
At the other end they were soldered each to one of four stiff tinned wires 
which made contact at the Bwitchboard with the four leads to the thermometer 
by immersion in mercury-cups. As the observations proceeded it was found 
that the bending of these wires in daily use led to the " crippling " or breaking 
of some of the fine strands of which they are composed and eo caused, of course, 
an alteration of the resistance in theee parts of the circuit. This occurred 
chiefly close to the soldered extremities where they were attached t-o the 
four-pronged contact-maker or to the copper tanga. As soon as this was 
discovered arrangements were made for short-circuiting the leads to the thermo- 
meters and the compensating leads, and from September 3, 1901, to March 31, 
19 10, the zero of leads was determined every day and thus any danger of error 
arising from this cause was wholly eliminated. For the most part the change 
in the zero from day to day was very slight and would not have affected the 
resulting temperature by o"^)! C. From April i, 1910, the daily determination 
of the zero of leads was discontinued, but observations for this purpose were 
made at intervals of somewhat irregular length, averaging about ten days, 
until the series of observations of temperature was brought to a close on 
October 31 of tbe same year. 

Trouble having arisen towards the end of 1900 with the switchboard described 
above, a new form of switchboard was designed by the Cambridge Scientific 
Instrument Companj-. In this instrument the four leads finm any particular 
thermometer are soldered to four stout copper blocks attached to a board. The 
flexible leads from the resistance-box are brought to a wedge-sbaped piece of 
hard-wood with copper shoes and this is forced down between the bevelled ends 
of the two pairs of copper pieces by means of a screw which passes through the 
hard-wood block and screws into the switchboard below. Electrical connexion 
is thus made between the four copper shoes to which the flexible leads are 
attached and the four copper blocks to which the thermometer leads are 
soldered. 

The advantages of this method of making contact are that the pressore 
at the contact surfaces is practically equal at all four places, that this pressure 
is considerable, and that the contact surfaces are very ea^ to keep clean. At 
a later date, in order to protect the flexible leads from injury near their soldered 
ends, a piece of wood in the form of an arch was attached to the hard-wood 
block, forming with the latter a kind of stirrup up the sides of which the four 
leads were taken each in a separate groove. Where they emerged from the stirrup 
they were firmly bound together and the lead as a whole was suspended from 
a point about three feet above tbe middle of tbe switchboard, so that only 
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a very slight bendiog of the leads was necessary in tranfirerring the contact- 
maker firom one set of thermometer leads to those of any other. 

The new switchboard was pat np on May 17, 1901, and the improved 
contact-maker on Norember 23 of the same year, and both were found to 
work Batis&ctorily to the end. 

The resistance-box in its general dedgo is similar to that described by 
Dr. Griffiths,* bat simplified to sait the particakr class of work for which 
it was intended. 

It is provided with three principal coils, A, B, C, whoee nominal values are 
30, 40, and 80 box units respectively, a box unit being about o*oi ohm. 
There are two additional coils, one for the calibration of the bridge wire, and 
another, which we have called the "concealed coil", whose value is about 
340 box units, which was inserted for convenience to balance approximately 
the resistance of a thermometer at o* C. when the coil A was also in the 
circuit, so that the reading of the bridge wire under these circumstances might 
be as nearly zero as possible. 

On account of the differential character of the equation (a), (p. iii), the 
value of this coil does not concern us except in computing the correction for 
the temperature of the box, and then an approximate value only is required. 

The apparatus is provided with a slow-motion contact-maker of Mr. Horace 
Darwin's pattern,* and Griffiths' thermo-electric key.f 

The galvanometer-microscope is placed on a window-ledge to the right of 
the resistance-box, in such a position that the observer can manipulate the 
commutator for reversing the direction of the current without removing his 
eye from the eye-piece of the microscope. 

The general arrangement of the apparatus as it appeared in 1899 is shown 
in Plate i, and no change has been made later except in the switchboard and 
flexible lead. To the right is the galvanometer-microscope ; underneath in 
front is the commutator, and behind it the contact key. On the extreme left 
is the switchboard, as at first constructed, and in the comer of the room is 
a small electric motor for stirring the oil in which the resistance coils are 
immersed. The bridge wire and contact-maker are seen in &out of the copper 
box containing the coils. 

In standardizing the apparatus the method described by Dr. Griffiths in 
Ifaiure of November 14, 1895, was in the main followed. The temperature 
coefficient was determined by Dr. Griffiths when the apparatus was under 
exanunatitm in his laboratory at Cambridge. Two separate determinationB 
made in 1898 gave the following results t — 



Dit* 


Range of Temp. 


Temp. Coeff. 


189S Jnl,2; 


9^18 


0000242 


„ Anguat 8 


la-si 


0-000240 



* KatuTt, November 14, 1895. 

t HWt nwu., A, vol. 184 {1893), pp. 397-8, 
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la the redaction of the obs^rations the valae 0-00034 has beea adopted. 
The accuracy of this value has beea borae out by eubsequeat observations 
ia several different way a. Thos, for example, the i a variable steadiness 
in the changes of N'o. V, whatever might be the temperature of the 
box, indicated a high degree of precieioa in the adopted valae of this 
constant. 

For the deteiToination of the coil values and the value of a onit of the 
bridge wire scale, the following observations were made at the Radcliffe 
Observatory ; — 



-20-051 


B - A = 19-851 


A - 19-603 


20-046 


19-849 


19600 


20-a« 


19-848 


19-601 




r9-8S3 


19-602 





19-847 





From these we obtain, as in Dr. Qrifliths* paper referred to above, 

c •= 80-158 1 

B - 39-979 [ mean boi unita, 

A- 19-863 J 

and oae scale division of the bridge wire is equal to 1-0134 mean box 
units. 

We thus get the followiog table giving the correctioa for the p&iicalar 
arrangement of coils in use, in which the corrections have each been diminished 
by 30 simply for the coDveoieace of having the nominal readings of the box 
approximately equal to the temperature of the thermometers: — 



Table I. — Correction for CoU». 



FlugBin 


Correction. 


Coila in CirouiL 


A, B, C 


- 20-000 


None 


B, C 


- 0-J37 


A 


A, C 


+ 19-979 


B 





+ 39-842 


A, B 


A, B 


+ 60-158 


C 


B 


+ 80-021 


A,C 


A 


+ 100-137 


B, C 


None 


+ I2O-00O 


A, B, C 
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Ilie correction to the bridge wire scale is also taken from the following table, 
the correction being always of the aame eaga as the reading of the scale : — 



Table Ih— Bridge Wire Tahle. 



B 


C.„. 


B 


Corr. 


B Corr. 


o 


o-ooo 


6 


tyoSo 


12 


161 




■013 


7 


■094 


13 


"74 




■0*7 


8 


■107 


•4 


1S8 




■040 


9 


■lai 


'5 


MI 




■054 


10 


■134 


16 


214 




■067 


II 


■147 


17 


32S 




■080 


" 


•161 


IS 


341 



We have next to consider the correction for the tempeiatuie of the coils and 
bridge wire. This temperature is read from a mercury thermometer which 
stands in the oil in which the coils are immersed, its stem protruding through 
the marble slab which forms the top of the box. The oil in the box was 
stirred before each series of readings by means of the small electric motor. 
When the observations were prolonged for any considerable time, as in the 
process of standardizing, the oil was stirred at freqnent intervals. 

All observations have been reduced to a standard temperatore of 14'*C., 
as being about the mean temperature of the observing room thronghont the 
yew. 

If Bf denotes the observed resistance at any temperatnre 0, and Rj^ the 
correspondiDg resistance for a temperatare of I4''C., they are connected by the 
relation, 

It„ = R,{H-i(«-14°)), 

or adopting the temperatnre coefficient, 0-00024, 

K„— Rj = RjXoooo»4X (fl— 14°). 

In this expression R^ is the total resistance in the circuit, and since this 
includes the resistance of the "concealed coil" we require to know approxi- 
mately the ralne of that coil on the right-hand side of the equation. This is, 
perhaps, most easily determined from the observations of the thermometers 
themselves at loo'C. and o°C., combined with the constant valae foond by 
Dr. Orifiithe for the ratio of the corresponding resistances Rj and R^ 

If X be the value of this coil, r^ that of the other coils in ose and the bridge 

wire when the thermometer is packed in melting ice, and r, that of the coils 

and bridge wire when the thermometer is immersed in steam, reduced to mean 

box nnits at I4°C., then the total resistances in tiie two cases are X-f-r, and 

BADCLirFB obsebvahonb, 1911-1915. V 



Digitizcc by Google 



110 Underground Temperature at Oxford, 

X + fg, and if we take tKe ratio of these resistances to be i -3872* as foand \>j 
Dr. Oriffitts for the wire used i& the constraction of this instniment, then 



J = 1-3872, and therefore X = - 



-i-38?g '■ 
0-3873 



The valnes of X fotmd in this way from obserrstions made on October 4, 5, 
, for the purpoee of standardizing the thermometers, ate an 



and 6, 
follows :— 



Tharmometer 



■6S 



For any arrangement of coils (Y) and anj bridge wire reading (B) we have, 
therefore, as the total resistance in the cironit, X + Y + B, and the coefficient 
of (d— 14°) in the correction for temperature is (X + V+K)x 000024. 

We l^oB find the following table for the two different arrangements of coils 
which have been nsed in the obeervations : — 



Tablb in.—CoefficieiU<^{d~iAry 



Plugain 


B+C 


A+C 


PlogEin 


B+C 


A+C 


Flogain 


B + C 


A+C 


BrtdetWin 






Bridge win 






Bridge Win 






Boding. 






BwUng. 






e2£»,. 






— 18 


o-oj8i 


0-0629 


— 6 


0-0610 


ox*s8 


+ 6 


0^38 


0-0686 


17 


83 


31 




13 


60 


7 


41 


89 


16 


S6 


34 




14 


63 


8 


43 


9« 


'5 


S8 


36 




"7 


<S 


9 


46 


94 


14 


90 


38 




>9 


67 


10 


48 


96 


13 


93 


41 


— I 


aa 


70 


II 


SO 


•0698 


12 


95 


43 




24 


73 


12 


S3 


■0701 


" 


■0598 


46 


+ 1 


36 


74 


13 


55 


•03 


10 


■0600 


48 




39 


77 


M 


58 


■06 


9 


03 


SO 




31 


79 


'5 


60 


•08 


8 


OS 


53 




34 


82 


16 


63 


•10 


7 


07 


S5 




36 


84 


17 


65 


•13 


~ 6 


■0610 


■0658 


+ 6 


•c«38 


■0686 


■US 


•0667 


■07IS 



* Vahtn, NoTember 14, 1895, p. 4^ 
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The temperatare on the platianm scale correspoDdin^ to a redstance, B, 
is dedaced from Callendar's formola, 

/.^=ioo(R-Bo)/(R,-Ro)* («) 

where Bj is the lesistance at ioo°C., and Rq the reeistance at o°C^ each of 
them being reduced to mean box unite at the standard temperature (14°). 

From a rerj careful series of observations made at the Radcliffe Observatory 
on October 4 and 6, 1898, the following mean values of the zero-points were 
obtained: — 

Zero-poinU of the Thermometers. 
Thermometer. Itg 



0-33 

The temperature of steam was observed on October 4 and 5, with the 
following results for the several thermometers : — 

Reada^$for the Temperature of Steam, 
Tbennometer. 



On enbgtituting the values found above for Bg and B^ in formula (a) we 
obtain the following expreaeiotis for the serrate thermometers, giving the 
temperature on the platinum scale corresponding to any reading B : — 

Thermometer I, jrt - (K - o-3i)/i-0098 - B - (0-0097 B + 0-31). 

„ II. ji(-(B-o-43)/i-oi04-K-(o-oi03E + o-43). 

„ III. jri-CB-o-49Vioiii -E-(o-oiioB + o-48). 

„ IV. j>( = (B-o-33)/roioj = B- (00104 B + o-33). 

„ V, |rf-(B-o-24)/i-O094-B -(o-oo93B + oa4). 

The expressions in brackets on the right-hand side are the corrections which 
must be applied to B to obtain the temperature on the platinum scale. They 
may be tabulated in a very simple form for each thermometer, bo that 
the platinum temperature can be at once deduced from the reading of the 

* PhU. TTtmi., k, vol. 17S, p. 195. 
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Table IV.—Redwtiox to Platinum Scale. 





I. 


II. 


III. 


IV. 


V. 


B 












— lO 


— 0-2I 


-0-33 


-0-37 


-oaj 


-015 


o 


-0-31 


-0-43 


-0-48 


-0-33 


— 0-24 


+ IO 


-0-41 


-0-53 


-o'59 


-0-43 


-0-33 


+ ao 


— 0*50 


-064 


-0-70 


-0-54 


-0^43 


+ 30 


-0*0 


— 0-74 


-0-81 


-0*4 


-o-S* 



A complete detenniDfttioa of the tempenitnre ob the platinnm Bcale by 
means of one of the reaietBDce thermometeiB ie, therefore, reduced to the 
following simple steps : — 

(1) The balancing of the galvanometer and reading of the bridge wire 

scale (B) and of the tempeiatote {$) of the box. 

(2) To R is to be added the correction for the particolar airsngement of 

coils in Dse, from Table I. 

(3) The correction to rednce the bridge wire reading to mean box onits 

from Table II. 

(4) The reduction to standard temperature (14°). The quantity taken 

from Table III maltiplied by (l9 — 14} gives this. 

(5) The correction from Table IV, 

It only remains to rednce the tempemture thus expressed from the platinum 
to the air scale. 

The relation connecting these two, established by Professor Callendar,* is — 

d^t-pi = sUJ-')~-L\ (i) 

' (Vioo/ looj 

in which pt is the platinum temperature, t the temperature on the air scale, 
and S a constant. The value of 8 for the wire used in the Oxford instrument 
was determined at Cambridge to be I ■512.! Writing jd£+<J fori in equation 
{b), and remarking that, since d/ioo is less than 0-005 within the limits of 
temperature witii which we have to deal, its square may be neglected, we 

and— 

d = i {.t*-t)/{ I +(i -»r) S/joo), 
T being written for pl/ioo. 

We thus obtain the following table for the correction from the platinnm to 
the air scale, for every degree of the former from — 15° to + %i°. 

• PhO. Tmu., A, TOl. 178, p. 163. 
t Cf. the Report of the Committee of the ] 
CoDatruotioii of Praotieal Stuidarde for um i *" 



Digitizcc by Google 



by Platinum Resistance Thermometers. 
Table V. — Reduction from the Platinum to the Air Scale. 



pl 


Corr.tcAir. 


J" 


Corr.toAir. 


Jrf 


Corr.toAir. 


Pt 


Corr.toAir. 


-"5 


+ 0-256 


_5 


+ 0-078 


+ 5 


-o-ori 


+ '5 



-0-191 


"4 


■237 




■062 


6 


■084 


16 


■301 


"3 


218 




■046 


7 


•097 


17 


'311 


12 


■199 




•030 


8 


■no 


18 


■321 


11 


■t8i 


— I 


+ -ois 


9 


■122 


'9 


•231 


10 


■163 




■oca 


10 


■134 


30 


■240 


9 


■146 


+ 1 


- -015 


11 


•146 


31 


■249 


8 


■12S 




•0*9 


13 


■158 


22 


■257 


7 


■III 




■043 


'3 


•169 


23 


■366 


6 


■095 




■057 


14 


■180 


M 


■274 


-s 


+ ■078 


+ 5 


— -071 


+ '5 


— ■191 


+ 25 


-■281 



The reduction of the oLserrations ia thus of a sufficiently easy character ; 
bat it may be still further simpliGed, and the chance of arithmetical errors 
occurring in individual cases greatly diminished, if not wholly removed, by the 
preparation of a table for each thermometer giving the total correction to the 
bridge wire reading for each arrangement of coils, the ailments in each case 
being the bridge wire reading (R) and the temperature of the box (6). Of 
coui'se if a great variety of coils were in use, such tables would attain dimensiona 
out of proportion to their Qsefulnees, as it would be necessary to construct 
a table for each separate combination of coils. But in observations of under- 
ground temperature, the range of the readings of any particular thermometer is 
comparatively limited, so that only two different arrangements of the plugs 
are necessary, coil A serving for about eight months of the year, and coil B 
coming into nse for about four months in summer. 

It was thus a simple matter to compute tables that would cover all cases, 
and tables of this sort were prepared for each of the earth thermometers, 
from which the correction to the bridge wire reading, to reduce to the 
corresponding temperature on the air scale, was obtained at one step by an 
easy interpolation. 

From the time when the pits were filled, in October, 1898, the thermo- 
meters, with one exception, remained undisturbed until the close of the 
observations in November, 1910, and the readings of resistance were reduced 
to temperatures on the air scale by means of the same tables throughout the 
whole period. The single exception was Thermometer No. I, which was dug 
up and its zero-point determined on October 6, 1899, The zero-point found 
on this occasion agreed within o°-cx>4 C. with the corresponding value 
determined a year previously. On February 7, 1901, advantage was taken 
of a heavy snowfall to test again the zero-point of this thermometer. The 
value found on this occasion for Rg was 0-33 as compared wiUi 0-31 in 1898. 
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All five thermometere were exhumed in November, 1910, and on the 
ist, 2nd, 3rd, and 9tb of that month a careful eeries of observatione, eimilar in 
every respect to those of October 4, 5, and 6, 1898, was made, from which the 
following mean v&laea of the zero-pointa and boiling-points were obtained ; — 

SMdingat Staditm <K 

Iliennotneter. Tmvptraturt 1/ Tenptratttn ^ 

Melting Ic4. Sleam. 

No. I. aid 101-34 

„ n. 051 101-53 

„ III. ir$j ioi-6r 

„ IV. 0-40 101-43 

„ T. 0-32 IOI-2I 

Comparing these valoes with those obtained in 1898, as given on p. lit, 
it will be seen ihat the isero-points of all five thermometers have increased 
by amounts varying from 0-05 to o-o8, while the fundamental interval, 
Ri — Eg, has in all cases diminished by amounts varying from a-oa to oo;. 
These changes in the fundamental intervals will, within the range of our 
observations, have very little effect od the deduced temperatures, and will 
not aflect the result by o°-02 C. even in the case of the highest summer 
temperatures recorded by us. They may accoi-dingly be neglected. It is 
not so, however, with the changes in R^, which from the form of equation 
(a) will be seen to affect the resulting temperatures by practically their whole 
amount. 

It thus appears that in addition to the reduction taken from the tables, 
which are based on the standardization of 1898 and which have been applied 
day by day to the obser\'ation8, it becomes necessary to apply the following 
corrections to the temperature readings of the five thermometers in the 
year 1910. 

Corrections for the Year 1910. 

Thermometer. Correction. 



These are the corrections for the year 1910 as determined &om the 
observations of the thermometers in melting ice and steam made in November 
of that year. But we have next to consider what corrections may be necessary 
for the intermediate years 1899-1909, and we have to ask ourselves whether 
this small change in the positions of the zero-points has token place suddenly, 
or whether it should be regarded as a slow time-change taking place gradually 
over the whole period. 
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With the exception of No. I the thermometdrs were left undiatorbed dnring' 
the whole aeriea of observations, and there is no record of a sudden change 
in the apparatus sach as coald give rise to anything in the natare of an abrupt 
alteration in the fundamental points. From a discussion of the whole series 
of observations it has appeared best, therefore, to regard this shift in the zeros 
as a progressive change and to apply corrections for it approximately pro- 
portional to the time elapsed. 

It is assumed that the tables computed in 1899 (from the observations of 
October 1898] apply without correction to the year 1899, a concloeion which 
is to some extent borne out by the close agreement of the zero-points found 
for No. I in October, 1898, and October, 1899. For anbaequent years the 
corrections to be applied are taken from the following table : — 

Table VI. — Correelions for Change of Zero in Fakratheit Btgreet, 



Thennometer 


I- 


n. 


ni. 


IV. 


V. 


Tear. 


„ 




„ 


„ 


„ 


1900 


— o-oi 


— tyoi 


-0-02 


— o-oi 


— ffoi 


1901 


■02 


•03 


■03 


■OJ 


■03 


190a 


■02 


■CM 


■OS 


■04 


■04 


1903 


■03 


■05 


■06 


■05 


•OS 


1904 


•04 


■07 


■08 


■06 


■07 


'905 


■05 


■08 


•09 


•07 


■08 


1906 


■06 


■09 


-11 


■08 


■09 


1907 


■06 


■10 


■la 


■10 


■10 


1908 


■07 


■12 


■14 


■II 


■12 


1909 


■08 


■13 


■15 


■la 


•13 


1910 


— 009 


— 0-I4 


-o-is 


-0-I3 


-0-I4 



The daily readings of all the thermometers aa given on pp. 130-zoi, and 
the means for the calendar months which appear at the foot of each column, 
are taken direct from the pages of our ledgers, and represent the results 
computed by the aid of the tablee of 1899. To obtain the true results the 
correctionB given in Table VI for each year have still to be applied. 

Observations were made every day, except on one or two occasions when 
they were rendered impossible owing to defects in the flexible leads or in 
the connexions of the earlier switchboard and contact piece, the time of 
observation beiug always within a short time of noon. The readings were 
fi)r the most part taken by the late Mr. AfcCIellan and afrier his death in 1907 
by his successor Mr, Barrett, but daring their vacations, on Sundays, and 
occasionally at other times, Mr. Wickham and Mr, Robinson took a share 
of Uie work. Mr. Balk also took a considerable proportion of the observations 
and helped largely in the computations. The observations were thug made 
in all cases by careful observers of skill and experience, and the results seem 
to show that they are of a remarkable degree of pretnsion. 
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Some intermptioDs which occnrred in the regaliur routjae seem to require 
a word of explanation. On October Z7, 1899, ta already mentioned, sospicion 
was directed to the state of the flexible lead from the resistance-box to the 
switchboard, which was found to be affected by the dampness of the air in the 
observing room. Tbia was indicated by a sadden change of about 0°-i3 F. in 
the reading of the 10-foot thermometer, which, under ordinary circumstances, 
changes so slowly and steadily that its reading on any day might be predicted 
with certainty to within one-twentieth of a degree &om the readings of 
two or three days immediately preceding. On drying the lead, however, the 
abnormal readings disappeu^d by the next day, and the subsequent indications 
of this thermometer were fonnd to lie along the same curve as before the 
discrepancy had arisen. 

As the dampness of the lead disturbed only the reading of the resistance- 
boz and in no way affected the thermometer leads or the thermometers 
themselves, we were, therefore, able to take an interpolated value for the 
reading of No. V as a standard of comparison, and the difference between 
this and tilie actu^ly observed reading, viz. o°-{3, was added as a correetion 
to all the observations made on that day. 

This particular case illnstrates very well the protection which the readings 
of a deep-snnk thermometer afford against sudden changes occorriog tin- 
observed in the apparatus. 

In the year 1901, also, some irregnlarities having been noticed in the 
readings of No. V between Jnly 7 and July i^ it was discovered on July 13 
tiiat one of the leads from this thermometer was insecurely soldered to the 
switchboard. V^hen the defect had been repaired it was found that the 
observed temperature was about 1° less than before and the snbsequent 
daily readings of the instrument resumed their regular variation. The actual 
readings, therefore, obtuned in the interval July 7 to July 12, while the 
connexions were in a defective state, were discarded, and values were 
interpolated which cannot be in error by more than one or two hundredths of 
a degree (F.). These interpolated results are printed in italics on p. 146. 

Opportunity was taken, when this repair was in hand, to have the leads 
of all the other thermometers re-soldered, and no farther trouble from this 
cause was found to arise. 

On October ji of the same year the soldered connexions of the contact- 
piece attached to the flexible leads were found to be defective and no readings 
were possible. The results printed in italics on p. 147 for that date are 
obtained by interpolation from those of a few days before and after. The 
defect was set right in time for the observations of the following day. 

On Sunday, September 28, 1902, the observations were accidentally omitted 
and the results for that day, given on p. 153, were interpolated tzom. those 
of the 27th and 29th. 

Reference has already been made to the fact that the gravel had been found 
water-l<^fed at a depth of 10 ft. 6 in. and that Thermometer No. Y was 
in conseqnence placed at a depth of only 10 feet, instead of 20 feet as had been 
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at flret intended. 'When filL'ng in the pit an earthenware drain-pipe, open 
at both ends, was placed in a vertical position, its lower end at the same level 
as, and close beside, the horizontal iron pipe in which this thermometer is 
enclosed, and its upper end protruding three or fonr inches above the sorface 
of the gravel path. To keep 'ont dust and gravel the aperture was closed with 
a stopper, or lid, which was removable for inspection. Measures made in 
November, 19 15, show that the bottom of this shaft is still sensibly at the 
same depth as the thermometer. 

In ordinary circumstances the bottom of this Bhall was quite dry, bat on 
several occasions when extensive floods prevailed in the neighbourhood some 
water was found to rise in the pipe. Omitting some half-dozen occasions on 
which only " slight traces " of water were reported, the following notes inclade 
all references to the rise of water in the shafl. 

The height of water was estimated by loweiing a long pole of approxi- 
mately cylindrical form to the bottom of the shaft and measuring the length 
of the portion of the pole which was found to be wet on sabsequent withdrawal. 
Allowance was made for the rise of the water due to the displacement of the pole, 
BO that the fignres in the following tables represent the height of the water in 
its undisturbed state. 

Water was first reported in the lO-foot shaft &om June ilS till July 15, 
1905. The height of the surface of the water above the level of Thennometer 
No. V was, to the nearest quarter of an inch, as follows : — 





in 




in 




in. 




in. 




in 




In 


Jnoe 16 


** 


June It 


H 




<•* 


July . 


4t 


July 6 


H 


Julji. 


I 


i> '7 


61 


„ 32 


6i 


.1 27 


6 


.. a 


4} 


,. 7 


al 


» I' 




„ 18 


6i 


1. ^3 


H 


.. »s 


Si 


„ 3 


3i 


» 8 


>d 


.. 13 


i 


» '9 


^ 


>f 24 


f-l 


» ^ 


Si 


» 4 


3i 


ti 9 


li 


i> 14 


k 


" *" 


7 


.. *S 


64 


.- 30 


A% 


.. 5 


3k 


„ 10 


' 


« IS 


1 



On July 29th } inch of water was found in the 19-foot shaft. 

Water was again reported in this shaft from October 36 to December 8, 
1903, as follows: — 





in. 




in. 




in 




in. 




in. 




in. 


Oct. 36 


3 


Hov. 3 


9i N 


v. 10 


7i 


Mot. iS 


43 


Hot. as 


31 


Dee. 3 


1 


,. »7 


3k 




9 


. >i 


6J 


.. 19 


41 


„ 26 


'J 




i 


.. a8 


41 


H 5 


83 


> " 


63 


.. K> 


3} 


., 37 


2 




i 


.. »9 


5J 


„ 6 


8i 




6i 


.. *1 


31 


.. 3S 


33 






» 30 


71 


.. 7 


8i 


. >4 


6i 


•• " 




» 29 






i 


.- 31 


H 


» 8 


8 


. >5 


6i 


» 33 


«3 


„ 30 


'1 




i 


Hov. I 


83 


» 9 


8 


, 16 


51 


» H 


H 


Dec I 


«i 






„ 3 


9i 








5 






„ 3 


3 







BAscurn OBSEBVATioKa, 1911-1915. 
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Water was also found in the Hbuft from Febnuiy 3 to Match 26, 1904, the 
depths beiDg as follows : — 





in. 




in. 




In. 




in. 




in. 




in. 


Feb. 3 


z F 


b. 13 


S 


Feb. 31 




Mu. I 


6i 


Mar. 10 


3i M»r. 19 


•J 


» 4 


4 


. 13 


9i 


» 33 


9 


r< 3 


6 


.. " 


31 


, 30 


•4 




. 5 


3 


. *4 


9i 


TT '3 


84 




Si 


<i 13 


3 


. 31 






> 6 


4 


, >S 


10 


i> 34 


8 




Si 


T. 13 




, 33 


I 




, 7 


4} 


, 16 


loi 


.. 35 


71 




5 


i> 14 


3 


, as 


i 




> 8 


5i 


. '7 


.<4 


„ 36 


7i 




5 


» IS 


3i 


, H 


i 




. 9 


6i 


, tS 


lOj 


)• 37 


6i 




4i 


„ 16 


>i 


, »S 


i 




. 1° 


6i 


. "9 


9i 


„ 38 






4i 


.. 17 


3 


, 36 


I 




, " 


7 


, 20 


9i 


., 39 


63 




4 


" '*' 


■J 







On May 27, 1904, 2| iDchea of water was reported and on August 2 of the 
same year some "liquid mud." Half an inch was foaad ou October 20, 1907, 
and a quarter of an inch ou December 12 following, which is the bst date on 
which any measurable amount was recorded. 

These entries may serve to account for some anomalous movements in 
the lo-foot thermometer which might otherwise be inexplicable. Thus, for 
instance, during the second week of June, 1903, this thermometer was rising 
steadily as one would expect, in accordance with the usual annual variation, at 
the rate of about o°-o8 per day. Between June 14 and 15, however, it 
suddenly rose by o°-6g and between the observations of the 15th and l6th 
by o''*97, after which it fell off steadily until about June 26, when the usual 
seasonal rise was resumed, and this was continued until about September 19, 
when the maximum was reached. This abrupt change in the daily rate of 
increase of No. V coincided with the first appearance of water on the same 
day in the lo-foot shaft; and was evidently due to the convection of heat by the 
flood-water, which was probably at a higher temperature than the gravel at 
a depth of 10 feet below the suriace. 



Discussion of the Observations. 

The first etep in the discussion of the observations is to group them into 
monthly means, and thence to deduce the harmonic expressions which will 
represent the variations of each thermometer throughout the year.* 

In this part of the work, and in the tables of daily results on pp. 130-201, 
I have adopted the Fahrenheit scale of temperature as the observations, although 
in the first instance deduced on the Centigrade system, bad already been 
reduced to this scale for comparison with other meteorological results, and as 
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the obeerTstionB of a siinilar kind at Qreenwich* and Edinbargfaf discuseed 
by Frofeesor Everett are expreeeed in the eame scale, tliere seemed to be 
a distinct advantage in retaining it. 

On accoont of the inequality in the lengths of the calendar months I have 
discarded them in deducing- monthly means, and, aa &r as possible, have 
divided the year into twelve equal portions. As the observations were taken 
only once a day it is, of conrse, necessary to have an integer number of days in 
eaoh division, but the following scheme makes the difference in theit lengths aa 
small as possible and with one exception, that of Jannary, they cover alternately 
thirty and thirty-one days. In Leap Year this exception is removed by inter- 
calating the extra day in January, instead of Febmaiy. 

IHmiioiu of the Tear. 





Common Tmi*. 


I-.pT«» 






»o.of 
DajB. 




Ho. of 
Day^ 


I. 


Jan. I to Jan. 30 (iaol.) 


30 


Jan. 1 to Jan. 31 (incl.) 


3' 


II. 


Jan. 31 „ Mm. I „ 


30 


Feb. I „ Mar. i „ 


30 


m. 


Uar. a „ Apr. 1 „ 


31 






IV. 


Apr. t „ Ha7 1 „ 


30 






V. 


May a „ June 1 „ 


3« 






VL 


June a „ July i „ 


30 






VIL 


July a „ Aug. I „ 


31 






VIIL 


Aug. a „ Aug. 31 „ 


30 






IX. 


Sept. I „ Oct r „ 


31 






X. 


Oct. a „ Oct 31 „ 


30 






XI. 


Kov. 1 „ Doc 1 „ 


31 






XII. 


Doo. a „ Deo. 31 „ 


30 







For the sake of convenience I have retained below the osnat names of the 
months for these twelve divisions of the year. A good deal might, I think, be 
said in favour of adopting these intervals, instead of calendar months, for other 
meteorological retome where the means of daily observations are taben. 

The means of the daily results for these artificial months, or divisions of the 
year, are given on pp. 20Z-204 of this volume. In deducing these separate 
monthly means the corrections contained in Table VI have been applied, 
and the restdts deduced in the remainder of this discussion, which are based 
entirely on these monthly means, are accordingly freed from the small move- 
ment in the zero-points of the thermometen, so br as it is of a progreBsive 
character. 
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Collecting' the means given at the foot of each colnma on pp. 20Z-Z04 we 
obtain the following table : — 

Mean MotUhly Temperature of the Ground at the Badcliffe Ohtervatory, Oxford, 
Nov. I, 1898 — Oct. 31, 1910. 



Thermometer 


1. 


IL 


UL 


IV. 


T. 


Depth 


6ii«. 


I ft. 6 in. 


3 ft. 61 in. 


5n.8iin. 


9ft. "Jin. 


Jftnuu7 .. 
February .. 

Maroh 

April 

M»y 

Jme 

My 

Aagnst 
September .. 
October 


38575 
38-47» 

43"030 

47-963 
55-443 

6r6ss 
65-601 
63-917 
58-555 
. 51-782 
44-663 
40-455 


40-149 
39590 
42-100 
46-817 
5»-863 
58-99S 
63-033 
62-831 
58814 
S3'a7o 
46810 
4a'4S3 


43-963 
41-649 
43-757 
45-941 
50-454 
55-857 
59-855 
61168 
S8-988 
55-134 
49-939 
45-530 


45-*«7 
43-791 
43-887 
45-731 
48-9*3 
53-360 
56-890 
58-995 
58-381 
55836 
53-032 
48-073 


49-339 
4rS35 
46593 
46-713 
47-968 
50-335 
53-715 
54-965 
55873 
55-394 
53-794 
51-431 



These monthly meana aie graphically repreeented in Plate %. 

To the five carves in thie diagram which represent the vatiatioiu of the 
andergroond thermometere a eixth is added showing the mean tempetatnie of 
the air in the Stevenson screen at a height of 4 feet above the gioond, dednoed 
from observations of a standard meicniy thennometer at 8 a.m. , Noon, and 8 p.m. 
For this curve the mean monthly temperatures have been taken directly from 
out earlier volomes for the whole period November, 1898, to October, 1910, and 
accordingly correspond to the calendar months, not the artificial divisions of 
the year which have been adopted in the case of the nnde^ronnd thermometers. 
The difieiencea are, however, never very large, and, as the air-temperatore is 
inserted merely for comparison and has not been used in any of the subsequent 
computations, it seemed nnnecessary to go to the labour of converting the 
monthly means &om calendar months to artificial divisions. 

In Plate 3 are ^hibited the mean monthly temperature gradients beneath 
the Bur&ce deduced from the same table. 

The harmonic expression to represent the temperature of any particular 
thermometer throughout the year will be 

6 = ao + 0|C08ajr/ + ajCoa4wi + (»j008 6wi+ etc. . . . 

+ bieiaavt+6jan4vi + b^an6vt+ etc (c) 

or 

a = Po+P,8in(»w« + EJ + Pjsin(4iri+Ea) + P8Bin(6W+iy+ etc. . (d) 
where t denotes the time expressed as fraction of a year. 
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In determining^ the coefficients of these Fourier seriee Z have indaded 
twelve terms which, of coaiee, is all that can be deduced &om twelve monthlj 
meuiB. Some of the Bmaller coefficieuta bo obtained may not, perhaps, be 
worthy of much confidence, but I have retained the maximnm nomber since, if 
the work be systematically arranged, it is very little more trouble to compnte 
twelve than to compnte six or seven snch coefficients, and it has the important 
advantage thatj since the series of twelve terms must reproduce exactly the 
twelve monthly means from which they are deduced, it is an easy matter to 
veriiy strictly the numerical accuracy of the work. 

The series with which we have to deal accordingly becomes 

d = ao + a,coBZ7r/ + a,coe4v£+etc . . . +a,ooeizir^ 

+ ^1 sin37r^ + d,ein4T^+etc. . . . +b^tia\oiit 
or 

fl = Po + Pisin(air; + Ej)+Pg8in(4w^ + Ea) + etc +P,Bin(i3iri±90'') (e) 

the upper sign in the last bracket being taken if n, be positive and the lower 
sign if it be negative. 

We thns obtain the following values of the coefficients a^ a,, etc., ij, etc. 



Vahet rf tie Co^fieieitt* a^, a,, . 



ThWBI. 


<h 


"I 


<h 


<^ 


"t 


«t 


". 


Air. 


49*41 


-11259 


+ 1-114 


+O-035 


+0-386 


— 0-031 


+0-048 


I. 


50-760 


- i3S" 


+ 1-056 


+0-0*6 


+ 0-321 


-0-047 


+0-051 


IL 


50-653 


- 11-437 


+0-806 


— 0W3 


+ 0-190 


+0-047 


-0-007 


III. 


5<'853 


- 8S>9 


+o'463 


— 0-034 


+ 0-I30 


+0-097 


—0-037 


IV. 


50-938 


- 5797 


+o-ao7 


-0-035 


+ ff043 


+0-090 


— 0-019 


V. 


51-037 


- 1-770 


-O-033 


-0-006 


— 0-034 


+0-033 


-oxxjS 






6i 


b. 


^ 


*. 


&. 




Air. 




-■■835 


+ 0-551 


-0-074 


+ 0-043 


-o-ios 


L 




— 1-819 


+ ^110 


-0-071 


— 0-039 


— o-i6o 




IL 




- 3-17* 


+ 0-319 


-0-040 


-0-039 


-0-095 




IIL 




-4-566 


+o-4oa 


0-000 


+ 0-01 1 


-0-030 




IV. 




-5-041 


+0-383 


+ 0-014 


+ ff037 


+ OW3 




V. 




-4-346 


+ 0-314 


+0-010 


+ (TO30 


+OM)i6 





In this table I have added for comparison the constants of the Fonriw 
series representing the meah air temperature for the calendar months as 
given on p. 304. 
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The amplitude of any wave P. aad its phase angle E, are given in the 
following table : — 

Faiuet of the Coegunetit^ P, and E,. 



Therm. 


Po 


P. 


P, 


P, 


Pj 


P, 


P, 


Air. 


49-241 


"■407 


1-243 


o«Sa 


^389 


O-I09 


<^ 


L 


50-760 


13-634 


ro62 


0085 


0-223 


0-167 


0-051 


II. 


50-652 


..■869 


0-867 


0-040 


0-I94 


o-io6 


OW7 


III. 


50-853 


9-«5 


0-613 


0-024 


0-121 


O'lOI 


0-027 


IV. 


So-gaS 


7-682 


0-435 


0-029 


0057 


0-090 


0-019 


V. 


51037 


4-693 


0-226 


0-OI2 


ox)3i 


0-036 


0-008 






E, 


E, 


E. 


E. 


E. 


E. 


Air. 




26^ 44-6 


63 4^ 


"54 41 


83 39 


196 27 


90 


I. 




362 20-0 


84 3 


147 4 


97 29 


10 22 


90 


U. 




254 30-0 


68 25 


1S4 17 


lOI 36 


''53 41 


270 


III. 




241 486 


49 2 


270 


84 46 


107 II 


270 


rv. 




228 594 


28 23 


*» 15 


49 17 


88 5 


270 


V. 




202 96 


351 21 


329 a 


309 48 


«3 »6 


270 



We have next to determine the thermal diffnsivity of the gravel in which 
the tbennometers are placed. 

The sar&ice of the gioond in the neighbourhood of the spot where the 
thermometera are sunk being approximately level and the gravel being, aa 
far as we know, of a foirty uniform character for a congiderable distance in all 
directions, the flow of heat at any depth will be represented by Foorier's 
equation ^ _de 

'^da?~ di 
in which k denotes the thermal diSosivity and m denotes the depth below the 
surface. The solution of this to represent the variations of temperatore in 
a Fourier aeries is 

fl = 5 A,«~°^ sin (a*nri + /S„fli+ y), 
where a'—0' = o and a^p-K = —nv. 



From this it follows that 



/nit 



-fin- 



Comparing the above expression with the series (e) given on p. la j we have 

P„ = A^fl-'V and E, = fi^ai+y. 
For a second thermometer at a depth a^ we hare similarly 
P/ = A,e-"»'' aad E/ = /5,«'+y. 
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We thus obtun two equationB tai the qnuttity / — , namely, 



<nr _ liOgP„— IiOgP„' 



J' 



(/) 



Thus &om each wave aa observed at any pair of thermometerB we obtain 
two detenninationB of the value of k, one from the dimination of amplitude 
and the other from the retaidation of phase. 

In the above expressioiiB {f) the logarithms are of cotuee Neperian, while 
the angles are expressed in radian meaaore, but the equations may be easily 
adapted for common logarithms and angles expressed, as in the table, in 
decrees. It is convenient, also, at this stage to take for unit of length in the 
value of K the Fteneb foot (= 0-52484 metres) in pUce of the English foot 
(= 0-30480 metres) so as to compare the resulting valoe of k directly with 
the corresponding quantity found by Prof. Everett for the gravel at the 
Royal Obeervatory, Greenwich, as published in the GreenwieA Obaervalioiu 
for i860, where that unit is employed, and those fonnd by Lord Kelvin 
from the Edinburgh Observations as given by Prof. Everett in terms of the 
same units. 

If ^ be the length of the French foot and e that of the English foot, then 

the first of equations {/) for / — is to be multiplied by 0/e, and to adapt fw 

oommon Ic^arithms we have still to divide by the modulus, M. If therefore 
we take A = ^/Me, we have the required axpressioDH for the yearly and 
holf-yoarly waves, beyond which it is unnecessary to go : — 

For the yearly wave /— = A. '^ *>" — ^-i- .... (?) 

and for the half-yearly wave J ^ = A! . ^^'^f^'^^ . . . . (h) 

where A' — A/v's. 

To adapt the second expression of (/) we have again to multiply by ^/t 
and to convert &om radian measure to degrees we must multiply by the fiu^r 
ir/i8o = R. lUing C = R^e and C = C/-/i we thue find 

For the yearly wave . / — = C . ^ — - (.') 

^ ■' V * ''-" 

and for the half-yearly wave ^— = C* . ^r_^ ^^^ 
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Oa the right-hiuid aide of these eqnatioDS common It^arithmB are to be 
used, the phase aog-les are taken in d^rees, while the depths a asd le' are 
expreesed in English feet. The resulting values of k will then be expressed 
in equare (French) feet per year as given by Prof. Everett. 

The logarithms of the factors A, A', C and C are as follows : — 
Log A = 0-38988 LogC = 8-16954 

LogA'= 0-33936 LogC= 8-I190S 

The resulting values of the quantity Vir/ic are given in the following 
table :— 

Value, ^J'L. 





Yearly W.t* 


H«lf-Y«.rlj Wave. 




Cwnpwed. 


Amplitnde. 


Phue. 




Phase. 


HeuiB. 


No. V* Ho. IV. 


0-1336 


Of 1 174 


o-ii6t 


0-1.38 


0-1177 


„ V „ III. 


■ia» 


■I 149 


■I 172 


■1177 


•"75 


» T „ II. 


■1169 


■1151 


■I 198 


■1194 


■1178 


„IV „ III. 


•1130 


■IIOl 


•"93 


■"54 


■1170 


„rv „ II. 


■I 10a 


-1138 


•1235 


•rasi 


"79 


„III „ IL 


■1071 


■1156 


■1379 


■1*49 


•1189 


Means 


o-iisa 


0'ii43 


0-1206 


o-,.,, 


0-1178 



The reeolts derived from the readings of No. I have been omitted, as they 
seem too much aSected by short period variations to afford reliable reeulta 
This thermometer, too, is boried in a surface soil which is of quite a different 
character from the sandy gravel containing the other thermometers. 

Although the values of y/v/K as derived from different pairs of thermometers 
in the above table show considerable discordances when the values in any 
particular coltmm are compared together, yet the means of the fonr different 
results fiom each pair, as given in the last colomn, agree in a remarkable 



It is also to be observed that the mean of the two values deduced from the 
diminution of amplitude of the yearly and half-yearly waves, viz. 0*1179, 
agrees very closely with that deduced fiom the retardation of phase of the 
two waree, viz. o-uyy. 

We may, therefore, take the mean of all, viz. 0.1178, as a very dose 
approximation to the true valae of Vv/k for the gravel in which the thomo- 
meters are snnk. 
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The value deduced for this qnaatity from the obserTationa of 1899 onlj^ 
was o.ii88.* 

The valae of •/tt/k as foand by Professor Everett f for the g^vel at the 
Koyal Obeerratoiy, Greeawicb, was o-o9i75> while the valaes fonnd by 
Lord Kelvin from observations at three stations at Edinbui^h were 

Tiap-rock of Calton Hill 0-1156 

Experimental Garden Sand .... 0-1098 
Craigleith Quarry, Sandstone . . . 0.06744 
all ezpressed in terms of the same anits as those I have adopted above, namely, 
the French foot and the year. 

Taking the mean value found above for •/vjit, viz. o-iiyS, we find the 
value of K expressed in terms of the French foot and year to be %%6'^i. To 
reduce this to C. G. S. units we multiply by the &ctor 3-347 x lo~' § and we 
find the following values of k ; — 

Trap-rock of Calton Hill OOO786 

Experimental Garden Sand -00873 

Craigleith Quury, Sandstone -02311 

Gravel at the Royal Observatory, Greenwich . , -oi 249 

Gravel at the Baddiffe Observatory, Oxford . . ■cx)758 

in square centimetres per second. 

If in equation (^) we put 111 = 0, then P, will represent the amplitude of 
the annual wave at tbe sur&ce, and if we write Fq^ (instead of P,) for this 
quantity we shall have 

L»gP„ = L»gP,'+^.^^ « 

where P/ and le' refer to any one of the thermometers. 

Similarly, from equation (^) we obtain 

L»gP., = LogP,' + ^.^| («) 

From equations (/) and {k) we have also for the phases of the yearly 
and half-yearly waves at the sur&ce 

(«) 



and 



E.. = E.' + ^.^I (p) 



* FkSL Trimt., A, vol. 195, 9. 356. Cf. alao Baddiff* Obamatiooa, to). slvUi, p. xvlil. 

t Qrtmimch Obttnationt, 1S60, p. (oxovi). 
f Everett'! C. Q. a, SyMm e/ VnOt, p. I3j. 
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We tbas find the foUowing^ 


table:— 








P.I 


Pm 


E., 


Em 


L 


14-48 


i-i6 


z6s 45-9 


88 H 


II. 


•01 


■10 


264 o-o 


8. s« 


III. 


-30 


■07 


264 14-4 


80 45 


IV. 


"44 


-06 


a6s 8-4 


79 30 


V. 


•" 


■07 


«is .3-6 


80 48 



or omitting the reBolta from Thennometer No. I for the reaeons given on 
p. 124 we have 

I4''-3I5 i°-075 364= 39'-i 80° 44' 

Putting 14-215 as the valae of 7^^ in eqnation {i) we can detennine the 
value of ^ corresponding to a given value of 'P^', or the depth at which Hke 
amplitude of the yearly wave is redooed to any given value, on the hypothesis 
that the conditioiu prevailing between the depths of i foot 6 inches and 10 feet 
remain unchanged at greater depths. 

Although theoretically there is no invariable layer bo long as equations {^) 
are applicable, still we may consider that an annual variation of o°-02 F, is less 
than can certainly be detected. The stratum, therefore, at which the amplitude 
of the annual wave is reduced to o°-oi may to all intents and purpoeee be 
considered ae invariable. 

For this depth we have Ijog F/ = — x and therefore 

^--AO + LogP^l/y?. 
For the half-yearly wave we have 

^'=A'{j + LogP„)/^! 

where a/' denotes the depth at which the amplitude of this wave is reduced 
to o°-oi. 

Thus we find, as the depths in English feet at which the amplitudes of the 
yearly and half-yearly waves are reduced to o°-oi, 

of = 6^-69 feet, and «" = 49-92 feet. 

At 65-68 feet the half-yearly wave (amplitude <o''-ooo04) and Bubseqnent 
harmonicB are quite insensible. We may, therefore, conclude that at a depth 
of 66 feet in Oxford gravel the temperature would remain sensibly constant 
throughout the year. 

The depths at which the annual and half-yearly waves are reduced to an 
amplitude of o'-i are found in a similar way to be 44-85 and 15-19 Ehigliah 
feet respectively. 
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It may be retnarbed that tKe valoe of a^ here found agrees very closely 
with the value found for the same quantity from the observations of 1899 
only, as given in the Phil. Trani,, A, vol. 195, p. 257, namely 66*0 feet. The 
values of of', however, difier more widely, the half-yearly wave having been 
abnormally marked in the year 1899. 

It may also be shown that if the gravel extended to a thickness of 38'4Z 
feet, at that depth the phase of the yearly wave would b& retarded by 180° 
M that the maximum would occur in January and the miuimum in July, 
while the amplitude would he reduced to o''-6j-j. At double that depth the 
wave would again be in the same phase as at the surface, but tedoced to an 
amplitude of only o°-o27. 

From equations (/) and (n) we compute the rate at which the logarithm of 
the amplitude of the first harmonic decreases and the rate at which its phase 
diminishes for each foot of descent in the gravel. 

Thus we have for this harmonic 

Logarithmic Decrement = a/~/^ P^^ f<>ot, 
and 

Retardation of Phase = */-/c „ „ 

common tc^arithms being used and the phase angles being expressed in 
degrees. 

For the second harmonic these quantities are to be multiplied by -/il for 
the third hy 1/^, and so on. 

Thus for the first two harmonics we find 



First H«rmoiiIo ot>48oo3 6'333 P«r foot. 

Seoond „ -067889 S-956 „ „ 

With a view of detectiug any variations of periods longer than a year, 
which might exist in these observations, the sum of the Fourier terms (or, 
what comes to the same thing, the general mean for each month as deduced 
from the whole twelve years' observations) was deducted from each of the 
separate monthly means given on pp. Z03-204, and the differences plotted on 
square-ruled paper. 

The result is shown in Plate 4, the oidinates of the 'curves' being the 
differences so found, while the abscissae represent the time. 

At the top of the diagram is the curve of mean air temperature, or rather 
the carve representing the difference between the mean air temperature for 
each month and the corresponding monthly mean for the whole period. 
Neither in this cnrve nor in any of the five curves below it, which show 
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similar difTeresces for the five nnde^roniid thermometerB, is there any clear 
indication of a reg^ular periodicity. The chart is, however, interesting from 
other points of view, and, as illustrating the accuracy of the whole series 
of observations, is well worthy of oarefal study. 

It will be observed that each curve is a very approximate reproduction 
of the one next above it, the sharper features of the upper cnrve being in each 
case slightly rounded off, or toned down, in passing to the lower, until at the 
depth of 10 feet the more sndden variations have disappeared and those of 
longer dnration have been to a great extent smoothed oat. 

Sach of these cnrves has been obtained quite independently of the others, 
and it thus appears that, when correction is made for the mean seasonal 
variation of temperature, the changes from month to month in the temperature 
at any particular depth is directly related to the similar changes which take 
place in the mean temperature of the air above the snrfiice of the ground. 

The retardation of phase is well shown, as well as the diminution in 
the amplitude, in tracing the passage of any oscillation from the surface to 
a depth of lo feet. 

All six curves egree in indicating a general falling off in the mean 
temperature amounting to about 3° during the period of 12 years over which 
the observations extend. 



JVote 6jr Vraf. W. J. SoOas, LL.D„ RSc., F.S^., on the Convosition of the 
Gravel tn tehkh the Thermometers are placed. 

The Hin^e* of gravel from the sinkiiigs in the gronnds of the Observator; are 
compoBed almort entirely of calcareoas pebhiet and nad derived from tHe Jnrawio lime- 
Btonee of the Thames baaiu. Pebbles of flint 01 qnart* are rarely present Qoarta sand 
is present in subordinate but appreciable quantity ; it ocean in imperfectly rounded 
grains, often coated with a film of ferric hydrate : of clay there is surprisingly little, 

I. The nmple from i* 6' is 'made' gronnd, as shown bj the presence of amsted 
iron nail, fragmenta of window-glass, and a bit of a tobacco-pipe stem. It consists chiefly 
of decompoaed fragments of limestone, fine calcareous and quartz sand and ftrric 
hydrates, all agglomerated together, possibly by organic matter. 

a. Sample 3' 6i' it a fine gravel similar to the preceding. The a^lomeration of 
the material is destroyed by simply immersing in water. On siaing through a sieve 
with meshes nearly 3 mm. square, one half passed throng (fine material) and one half 
remained behind (coarse material). 

3. Samples from 5 Sf-, 5* lo' and 9' nj' are clean washed fine gravel of the com- 
position already described. They differ in fineness only ; thus, thai from 5' SJ' consisU 
of 46% fine, 54% coarse material; from 5' 10' of 41% fine, 59% coarse; from9'iil'of 
ag X fine and 71 % coane material. 
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DAILY TEMPERATURES AND MEAN MONTHLY 

RESULTS AS DEDUCED FROM PLATINUM 

RESISTANCE THERMOMETERS. 
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Digitizcc by Google 



Underground Temptrature at Oxford, 



Ten^erattirt (if the Ground at difermt depths b^ow the Surfluie, 
read daitt/ near Noon. 



1898. 


Depth. 


isoe. 


Depth. 1 


I. 


It 


IIL 


IV. 


V. 


I. 


IL 


UI. 


IV. 


V. 


6i 


1" 6 


3 64 


5"8i 


ft. Id. 
911J 


6i 


fC. In. 
1 6 


It in. 
3 H 


"■§ 


ft. Id. 
9iii 


Nov. 




„ 




^ 


^ 


J>«C 


„ 


J, 


J, 


^ 


„ 




46-80 


S'-39 


53-96 


5423 


53-71 


I 


43-38 


42-21 


47-68 


50-65 


52-84 




48-36 


50-52 


53-71 


54-2. 


53-7' 


a 


46-36 


44-74 


47-48 


50-45 


52-81 




S3M 


Sr69 


53-40 


54-ai 


53-74 


3 


46-96 


45-79 


4744 


50-23 


52-73 




48-00 
4905 
46-69 
47-89 
48-16 
4S-3' 


51-39 
50-65 
50-40 
50-09 
49-84 
49-77 


53-' 9 
53-" 

S"'95 
52-70 
52-50 
52-32 


54-09 
S4-OI 
53-92 
53-83 
53-71 
53-62 


53-71 
53-70 
53-70 
53-69 
53-67 
53-65 


4 
5 
6 
7 
8 
9 


47-79 
So-36 
51-01 

47-57 
4401 

45-70 


46-6* 
47-75 
48-74 
4888 
47-34 
4663 


4r6i 
47-80 
48-06 
4842 
48-67 
48-65 


50-11 
49-98 
4989 
4984 
4969 
49-69 


52-65 

52-59 
52-48 
52-39 
52-30 

52-30 




49-87 
49-89 
So-49 


50^31 
SO-61 
50-74 


52-16 
52-09 
52-05 


53-49 
53-38 
53-28 


53-64 
53-62 

S3-S8 


:: 


45-59 
4827 
48-iS 


46-33 

47-36 
47-86 


48-51 
48-38 
48-38 


4971 
497' 
49-68 


53-12 

53-05 
51-98 




48-94 


50-85 


52-05 


53-20 


53-58 


13 


44-33 


4780 
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64-99 
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57-31 


31 
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63-77 
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57-34 
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63'04 


58-64 
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69-39 


67-83 


64-86 


61-62 
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Digiiizccb, Google 



by Platinum Besiatance Thermometers. 



qfthe Ground at difermt dt^ths bdow the Surjace, 
read dai^ near Noon. 
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Oat. 6. The 6| inch thermometer was restuidardlzod. 

Oct. 37. The T&lnes hare been obtained by lubttiHting 0-13 from the origiiut readlngi, 
which apparootl; were In error by that quantity. 



Digitizcc by Google 



Underground Temperature at Oxford, 



Temperature Cff the Ground at difermt d^ths-lehw the Burface, 
read daS}/ near Noon. 
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Digiiizccb, Google 



hy Platinum Sesistance Uieiinometers. 



Temperaturt of the Ground at different depths behw the Sutfaee, 
read daUff near Noon. 
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■ HeaTysu 
KAI>CI.IFrB OBSBBTATIOira, 19II-I915. 



Digitizcc by Google 



Underground Tem/perature at Oxford, 



Temperature of the Ground at different deaths hehw fhe Sitrfaee, 
read daUp near Noon. 
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S4-10 


33 


41-34 


45-45 


48-30 


49-64 


52-03 




41-83 


45-48 


49-57 


5»-i2 


54-05 


23 


38-55 


44-17 


48-09 


49-64 


53-00 




41-39 


44-76 


49-32 


5 '93 


53-98 


24 


39-31 


43-03 


47-57 


49-55 


51-94 


2S 


44-13 


44-94 


49-08 


5176 


53-91 


»5 


4350 


43-20 


47-17 


4948 


51-91 


36 


45-a7 


4575 


48-83 


51-5S 


53-83 


36 


4530 


44-71 


46-93 


4935 


51-85 


27 


44-83 


4614 


48-76 


51-39 


53-76 


37 


45-83 


4523 


46-83 


4917 


51-80 


38 


44SI 


45-97 


48-76 


51-34 


53-67 


38 


44-80 


45-75 


4692 


49-os 


51-76 


29 


44-49 


4595 


48-70 


Si-w 


53-60 


29 


4105 


44-78 


47-01 


4896 


51-69 


30 


44-01 


45-73 


48-63 


50-97 


53-5' 


30 


42-60 


44-08 


4694 


48-87 


51-64 














3' 


43-94 


44-55 


46-74 


4878 


51-53 


Utm 


46-59 


4849 


51-36 


53-07 


S4-47 


"-" 


44-55 


45-84 


47-98 


49-86 


52-40 



Digiiizccb, Google 



by Platinum Resistance Thermometers. 



(tfthe Oround id difftrent depths hdew the Surface, 
read daUg near Noon. 



leoi. 


Depth. 


1901. 


Depth. 1 


I- 


II. 


III. 


IV. 


T- 


I. 


II. 1 III. 


IV. 


V. 


0^ 


[ 6' 


3"6i 


?ii 


ft. In. 

9"i 




SS 


"J 6 i j"- ii 


^i 


n. In. 

9 I'j 


j«. 


, 




, 


, 




Feb. „ 






^ 


^ 


1 


4II8 


43-93 


4«-54 


48-56 


5>-3" 


I 34-98 


3884 


43-33 


45°-6i 


49-13 


3 


39-a9 
3808 


43-07 
43-12 


46-3fi 
46-17 


48-40 

48-33 


5>-'S 
Si-io 


3 3S»9 
3 , 36-1* 


38-37 
38-53 


43-87 
43-60 


45-50 
45-37 


49-05 
49-03 


5 


39-32 

37-00 


4I-74 
41-37 


45-88 
4S<i 


48-iJ 
48-13 


S'-04 
5101 


4 

5 


35-20 

35-62 


38-59 
38-!3 


43-39 
41-22 


45-35 
45-13 


48-96 
48-91 


6 


3S« 


40-37 


45-38 


47-93 


50-94 


6 


3553 


38-01 


41-03 


4498 


4887 


7 
S 
9 


3473 
3450 
34S6 


39-45 
38-86 
38-46 


44-94 
44-5« 
44-10 


47-80 
47-61 
47-44 


50-90 
50-81 
50-79 


7 
•8 
9 


34-77 
36-82 


37-80 
37-45 
37-78 


41-85 

41-67 
41-45 


44-87 

44-74 
44-60 


48-81 
48-76 
4870 


:: 


3637 
38« 
37-6S 


38-31 
39-07 
3956 


43-77 
43-39 
4337 


47-83 
4*99 
4«-7« 


50-73 
50-67 
SO'59 


13 


37-74 
37-98 
3S-0( 


38-35 
3886 
38-52 


41-3' 
41-39 
41-34 


44-46 
44-38 
44-20 


48-65 
4856 
48-Si 


'3 


38'83 


39-74 


43-30 


46-60 


50-51 


'3 


34-25 


37-62 


41-36 


44-11 


48-43 


14 
IS 
i6 
'7 
i8 


37fe 
35-40 
34-57 
39-9« 
41-31 


4^15 
39-43 
38-53 
3893 
40-44 


43-13 
43-14 
4303 
4284 
43-69 


46-40 
46-27 
46-18 
46-04 
45-88 


50-41 

50-38 
50-39 

S0-3O 

so-09 


14 
•5 
16 
17 
18 


33-71 
33-53 
33- S3 
34-77 
34-95 


37-09 
36-66 
36-45 
3654 
36-84 


41-31 

40-98 
4078 

40-60 
40-44 


44-04 
43-93 
43-86 
43-75 
43-63 


4834 
48-27 
4812 
48-15 
48-07 


19 


41-5* 


41-33 


4378 


45-79 


so-04 


"9 


35-38 


36-93 


40-33 


4353 


48-00 


lO 


40-30 
43-85 


41-53 
41-81 


43-93 
43-13 


45-66 
4S-61 


49-93 

4984 


30 


35-42 
34-47 


37-26 
37-13 


40-30 

40-36 


43-38 

43-35 


47-93 
47-84 


31 


44-19 


43-84 


4330 


45-59 


49-77 


32 


36-97 


37-22 


40-33 


43-30 


47-77 


33 


40-4« 
41-77 
40-48 


43-n 
43-48 
4351 


43-50 
43-73 
43-8. 


45-57 
45-09 
45-61 


49-69 
49-60 
49-55 


33 
34 
35 


38-08 
3855 
39-67 


37-99 
3864 
39-13 


40-19 
4^34 
40-39 


43-11 
43-05 
41-98 


4r7o 
47-64 
47-55 


36 

37 


3934 
4^-98 


41-94 
43'0I 


43-90 
4384 


45-64 
45-64 


49-44 
49-41 


36 

27 


40-24 
41-32 


39-74 
40-08 


40-57 
40-81 


41-96 
43-96 


4750 
47-44 


18 


4{voi 


43-18 


43-83 


45-68 


4933 


38 


41-43 


40-66 


41-04 


4300 


4r37 


29 


37-04 


4I-30 


43-88 


45-68 


49-28 














30 


3fri6 


40-11 


4375 


45-68 


49-31 














31 


35-44 


39-47 


4350 


45-63 


49- '5 














«— 


38-61 


40-84 


4399 


46-57 


50-33 


1I*U> 


3634 


38-05 


4111 


44^ 


48-19 



* Thflrmometer I, dug up on Feb. 7 for atamdanUiation, hmd not bMn nplaoed. The 
□ for the month U the simple meui of the fl^orae u priiil«d. 



Digitizcc by Google 



Underground Temperature at Oxford, 



Temperature of the Ground at differetU depths Mote the Star/we, 
read daUy near Noon. 



leoi. 


Depth. 


1901. 


Depth. 1 


I. 


n. 


III. 


IV. 


V. 


I. 


n. 


III. 


IV. 


V. 


i'ii 
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ft. In. 
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&i 


(t-ln. 
1 6 
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TSS 
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9. .J 
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^ 


„ 


„ 


, 


, 
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^ 


J, 


„ 


. 




42-87 


41-04 


4135 


43-00 


47-30 


1 


4i°8i 


40-83 


41-52 


43-5« 


46-65 




40-93 


41-27 


41-45 


43-05 


47-23 


2 


41-58 


41-07 


41-72 


«.|! 


46-63 




40-77 


41-40 


41-70 


43-16 


47-31 


3 


45-91 


42-04 


41-88 


43-47 


46-60 




40-08 


40-95 


41-86 


43-33 


47-17 


4 


46-99 


43-57 


42-15 


4348 


46-60 




4474 


4t-SS 


41-90 


43-39 


47-10 


5 


43-27 


4374 


42-49 


43-50 


46-56 




4ai5 


42-24 


4308 


43-34 


47-05 


6 


43-58 


43-23 


42-87 


43-59 


46-53 




4219 


41-94 


42-33 


43-45 


47-05 


7 


47-31 


43-90 


43-02 


43-68 


46-sl 




4" 74 


43-06 


42-48 


43-54 


47-03 


8 


48-34 


45-54 


43-37 


43-77 


46-49 




40-55 


41-68 


43-51 


43-59 


46-99 


9 


48-43 


4570 


43-68 


43-88 


46-47 




39-16 


41-38 


43-62 


43-68 


46-98 


10 


46-63 


45-88 


44-01 


44-01 


46-44 




40-I* 


4i-«3 


42-57 


43-73 


46-94 


II 


4593 


45-70 


44-31 


44-17 


46-44 




4177 


41-41 


43-53 


4377 


46-92 


12 


45-31 


45-46 


44-53 


44-35 


<6-4. 




42-19 


42-43 


43-55 


43-79 


46-90 


13 


44-17 


44-92 


44-65 


44-47 


46-45 


'4 


41-09 


41-99 


42-73 


43-88 


46-92 


14 


44-15 


44-47 


4471 


«-64 


46-44 




407s 


41-79 


42-76 


43-86 


46-89 


IS 


46-00 


44-73 


44-67 


44-74 


46-47 




41-33 


41-58 


42-80 


4392 


46-89 


16 


44-67 


44*2 


44-67 


44-80 


46-47 




41-34 


41-59 


42-80 


43-97 


46-85 


17 


46-51 


44-58 


44-73 


44-85 


46-51 




41 -» 


41-12 


43-78 


4397 


46-83 


18 


48-56 


4559 


44-73 


44-9* 


46-5. 




40-30 


41-68 


4a-B5 


44-01 


46-83 


19 


50-79 


46-58 


44-92 


45-00 


46-54 




39-31 


41- 14 


42-87 


44-02 


46-83 


20 


50-72 


47-53 


45-16 


45-10 


46-54 




39-13 


40*) 


43-75 


4403 


46-80 


31 


53-36 


4833 


45-52 


4S-.8 


46-56 




38-30 


4033 


43-66 


44-04 


46-80 


23 


54-13 


49-37 


45-95 


45-33 


46-63 




39-63 


40-23 


42-49 


44-03 


4676 


33 


55-69 


50-32 


46-54 


45-52 


46-63 


34 


39-33 


40-38 


43-40 


43-99 


46-78 


34 


57-72 


51-84 


47-05 


45-64 


46-65 


as 


38-91 


40-78 


43-33 


43-95 


4676 


25 


56-16 


53-43 


47-66 


45-90 


46-69 


a6 


37-03 


40-03 


4a-33 


43-92 


4676 


36 


5571 


53-54 


4812 


46-15 


46-72 


*7 


36-68 


39-36 


42-21 


43-90 


46-74 


37 


5371 


52-20 


48-70 


46-44 


4676 


38 


35-56 


38-79 


4203 


43-86 


46-73 


28 


51-42 


51-69 


48-99 


46-67 


46-80 


a9 


35-46 


38-57 


41-85 


43-83 


46-71 


29 


5*-45 


50-94 


49-31 


47-05 


46-85 


3° 


39SI 


38-80 


4" "59 


43-70 


46-67 


30 


50-47 


50-90 


49-38 


4723 


46-90 


3" 


41-41 


39-99 


41-47 


43-61 


46-67 














«- 


4ff30 


40-98 


43-31 


4371 


46-91 


Htma, 


48-64 


46-67 


45-03 


44-82 


4658 



Digiiizccb, Google 



' Platinvm Meaiatance Thermometers. 



Ibnymifttre ^^ Oround at different d^hs bdoto the Swfaee, 
read daS^ near Noon. 



1«0L 


Depth. 


iwa. 


Depth. 1 


I. 


II. 


III. 


IV. 
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V. 
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ti 


I 6 


3 64 


5 H 


9i.i 
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„ 


, 


„ 


„ 
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„ 


„ 


^ 


„ 


„ 


I 


5407 


50-94 


49-32 
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I 
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SS-53 


5136 


49-48 


a 


53-08 
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49-43 


47-64 


47-05 


3 


61-65 


5y50 


5576 


53-57 


49-57 


3 


5403 


S'-7S 


49-53 


47-79 


47-12 


3 


63-87 


59-67 


55-94 


53-79 


49-68 


4 


53-8a 


52-38 


4975 


47-97 


47-*5 


4 


&4-35 


59-8. 


56-13 


53-01 


49-80 


S 


5373 


52-09 


49-93 


48-09 


47-30 


5 


64-56 


5995 


56-28 


53-19 


49-89 


6 


53-40 


S»-6i 


50-13 


48-25 


47-37 


6 


63-81 


6078 


56-52 


53-37 


50-00 


7 


S+-00 


52-21 


50-31 


48-40 


47-46 


7 


66-90 


60-87 


56-68 


53-51 


50-09 


S 


51-06 


52-19 


50-43 


48-54 


47-53 


8 


66-04 


61-38 


5693 


53-69 


50-ao 


9 


5" -75 


SII6 
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48-69 


47-59 


9 


6S-80 


62-15 


57-16 


53-89 


50-31 


lo 


51-84 


51-57 


50-45 


48-8. 


47-64 


10 


66-47 


62-73 


57-56 


54-05 


50-41 


II 


53-51 


51-35 


5041 


4»-94 


47-71 


11 


65-17 


62-44 


57-88 


54-27 


50-54 


13 


53-20 


51-71 


5047 


49-03 


47-84 


12 


63-34 
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54-46 
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n 


54-7» 


5>-47 


50-56 


49-14 


47-91 


13 


60-04 
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54-66 


50-79 


»4 


57-94 


53-10 


50-68 


49-19 


48-03 


14 


60-43 


59-59 


58-13 


54-83 


50-92 


'S 


59-16 


54-19 


50-97 


49-37 


48-13 


15 


60-69 


59-81 


58-06 


54-99 


5101 


i6 
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54-88 


51-30 


4946 


48-18 


16 


61-03 


60-03 


57-96 


55-1 1 


51-08 


I? 


56-07 


55-15 


51-58 


49-51 


48-30 


17 


59-30 


59-70 


57-88 


55-20 


51-36 


i8 
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5418 


51-84 


49-64 


48-23 


18 


58-50 


59-09 


57-79 


55-22 
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'9 
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52-00 


4984 
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19 


59-94 


58-68 
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55-33 
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20 


58-37 


55-27 


52-18 


49-98 


48-36 


30 


59-54 


58-77 


57-58 


5533 


51-51 


11 


59'J4 


55-69 


52-43 


50-13 


48-43 


21 


61-81 


59-09 


57-54 


55-36 
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32 


60-13 
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52-48 


50-27 


4852 


22 


65-68 


60-15 


57-47 


55-38 
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"3 


59-41 


56-84 


52-83 


50-51 
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23 


63-53 


61-14 


57-56 


55-38 


51-76 


24 


62-55 


57-06 


53-14 


50-76 


48-79 


24 


61-77 


60-24 


57-81 


55-43 


51-85 
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57-58 


53-51 


50-92 


48-85 
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63-21 


60-19 


57-87 


55-47 


5' -94 


26 


5992 
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53-83 


S1-13 


48-94 


26 


64-90 


60-58 


57-91 


55-54 
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37 


60-94 


57-27 


54-18 


51-33 


49-01 


37 
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61-45 


58-03 


55-63 


53-14 


38 


61-81 


57-61 


54-36 


5155 


4910 


28 


67-73 


62-33 


58-23 


55-67 


53-30 


29 


65-91 


58-86 


54-54 


5176 


49-21 


29 


69-.0 


6318 


58-48 


55-74 
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31 
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63-23 
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63-88 
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52-19 
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57-26 
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51-72 
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48-14 
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63-40 


60-67 57-45 


5458 


50-99 



RUtCLIFTE OBSBBVATIOHB, 1911-1915. 



Digitizcc by Google 



Undergrmind Temperature at Oxford, 



Ten^eraiure qf the Ground at differmt d^ths Moa the Surface, 
read daii;/ near Noom. 
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I 
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1 
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56-21 
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2 
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66-11 


63-34 


60-55 


56-08 


3 


67-50 


63-80 


59-49 


56-37 


52-50 


3 


67-23 


65-70 


63-45 
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56-08 




6773 


63-90 


59-61 


56-52 


52-61 


4 


65-73 


65-84 


63-45 


6062 


56-08 


5 


71-60 


64-65 


S9-8i 
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5 


64-IS 
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6 
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6S-7S 
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56-79 
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6 
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6071 
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1 
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7 
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6071 
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63-01 
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19 


67-17 


6465 


62-65 


60 3o 


56-62 
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58-89 
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56-66 


23 


68-49 


68-36 


63-93 


59-41 


54-07 


23 


68-03 


65-62 


63-00 


60-78 


56-73 


*41 


66-23 


67-28 


63-88 


5963 


54-16 


24 


67-41 


6580 


63-01 


60-87 


56-75 


*S 


63-23 


65-12 


63-91 


59-90 


5443 


2S 


66-76 


65-97 


63-43 


60-78 


56-80 


26 


63-07 


64-17 


63-70 


60-19 


55- '3 


36 


65-66 


66-09 


63-28 


60B0 


56-80 


27 


62-28 


63-81 


63-37 


60-37 


5544 


27 


60-69 


6381 


63-39 


60-85 


56-83 


iS 


63-75 


63-34 


63-18 


60-51 


5598 


28 


60-35 


62-29 


6314 


60-93 


56-84 


29 


68-20 


64-17 


63-89 


60-57 


S6-.2 


39 


61-92 


61 -54 


62-80 


61-00 


56-91 


30 


6957 


65-43 


62-87 


60-57 


56-16 


30 


63-01 


6i-ii 


62-46 


6096 


56-98 


31 


69-53 


66-29 


62-98 


60-53 


56-10 


31 


61-95 


62-01 


62-17 


60-87 


S7-02 


Utuu 


6865 


65-6. 


61 -85 


5839 


53-76 


m™. 


6ys2 


64-60 


63-05 


60-77 


56-48 



* The T^ues giTen above for V on July 7^13 have beea obtoined by isterpolfttioii, the 
Boldered junction of letds ba*lng been found detective on those Atyt, 
+ Heavy nUa on July 34, 35, and 37. 



Digitizcc by Google 



' Platintmi Resistance Jltermometers. 



Tempemture o/the Oround at different depths bOotc tke Swrface, 
read daOg near Noon. 



1901. 


Depth. 


1801. 


Depth. 1 


I. 


II. 


III. 


IV. 


V. 


I. 


n. 


III. 


IV. 


V- 


ft. in. 


(t. in. 


ft. in. 


ft in 


fC. Id. 


n. In 


(t in. 


ft in 


ft. in 


h. Id 




64 


I 6 


3 6i 


5 8i 


9iii 




6i 


I 6 


3 6i 


5 81 


9l.i 


Sept. 




„ 


„ 


„ 


g 


OcL 




„ 


, 


„ 






6r3» 


61-72 


61-95 


60-78 


5698 




60-44 


59-72 


59-22 


58-66 


5702 




6I-70 


6177 


6174 


60-62 


57-02 




61-07 


60-04 


59-23 


58-62 


S700 




60-67 


61-32 


61-79 


60-58 


57-11 




59-97 


60-03 


59-25 


58-59 


S6« 




6o-6a 


60-94 


61-54 


6055 


57-16 




5846 


59-74 


59-31 


58-59 


Sfr97 




59-38 


60^ 


61-38 


60-49 


57 22 




55-13 


5842 


59-27 


58-55 


5693 




5878 


6ox)8 


61-18 


60-37 


srw 




54-99 


57-40 


59-09 


58-57 


S<i-93 




60-35 


60*10 


60-91 


60-26 


57-22 




51-64 


5603 


58-73 


5850 


5''89 




6o-io 


60-51 


6078 


60-15 


57-25 




51-35 


54-90 


58-35 


58-42 


S6-88 




6256 


60-S2 


60-62 


60-06 


57-84 




54-73 


55-22 


57-85 


58-32 


ss* 




61-22 


61-43 


6tf58 


59-95 


57-24 




52-48 


54-97 


57-51 


58-15 


56-86 




60-51 


6.-36 


60-66 


59-88 


57-22 


• II 


SS9^ 


ss-v 


J7'4 


J7-97 


s&i, 




59-34 


6o-6a 


60-66 


5983 


57-25 




55-44 


55-35 


56-98 


57-78 


5680 




60-98 


60-30 


6o-S7 


59-77 


57-24 




55-29 


55-83 


56-86 


57-63 


5677 




61-74 


60-76 


60-44 


5970 


57-24 




5403 


55-67 


56-79 


57-47 


S673 




59-59 


60-67 


6<i'40 


59-65 


57-24 




54-23 


55-35 


56-71 


57-34 


S671 




S8-H 


59-97 


6o*35 


59-59 


57-22 




52-90 


54-88 


56-59 


57-20 


56-66 


•7 


59-43 


59-49 


60-17 


59-50 


57''6 




53-46 


54-64 


56-43 


57-11 


566. 


i8 


59-90 


59-50 


59-99 


59-45 


57-18 




53-51 


54-66 


56-28 


57-02 


56-59 


19 


5709 


59-34 


59-85 


59-40 


S7-20 




52-00 


54-18 


56-08 


56-86 


Sis' 


30 


59-22 


5^04 


59-68 


59-3' 


57-20 


20 


49-11 


53-51 


55-94 


56-79 


56-50 


at 


58-77 


59-09 


59-56 


59-23 


S7-20 


21 


48-38 


52-52 


5569 


56-64 


56-43 


22 


58-66 


59-14 


59-43 


59-16 


57-22 


22 


48-45 


5«'96 


55-38 


56-53 


56-41 


^3 


6o-io 


59-47 


59-34 


59-04 


57-22 


23 


48-78 


51-51 


55-00 


56-34 


56-32 


H 


60-66 


59-65 


59-31 


58-95 


57-20 


24 


47-89 


51-19 


54-70 


5617 


5628 


as 


60-80 


5977 


5934 


58-91 


57-18 


25 


48-29 


5094 


54-39 


56-05 


56-26 


26 


6163 


59-90 


59-34 


5880 


57-15 


26 


46-54 


50-29 


54-07 


55-81 


56->7 


»7 


59-22 


59-6. 


5936 


58-80 


57-" 


27 


+4-60 


49-55 


53-83 


55'67 


56-16 


18 


59-85 


59-47 


59-36 


58-77 


57-09 


38 


48-20 


49-57 


53-47 


55-49 


S6-IJ 


29 


59-92 


59-45 


5939 


5875 


57-07 


29 


50-38 


50-36 


5313 


55-26 


56-03 


30 


59-33 


59-61 


59-a7 


58-69 


57'oa 


30 


50-47 


Si-03 


52-99 


55-04 


5596 














31 


4842 


50-76 


52-95 


54-84 


5589 


m™ 


6C0, 


60-18 


60-J9 


59-63 


57-18 


Mmu 


52-41 


54-37 


56-43 


5716 


56-58 



* The nine* given for Oat, 1 1 have bewx obtained by iuterpoUtion. See p. 1 16. 



Digitizcc by Google 



Underground Tem^rature at Oxford, 



Temperature qfSie Ground at difermt dep&ta below Hie Burjaee, 
read daiisf near Noon. 



1801. 


Dapth. 


IBM. 


Depth. 1 


I. 


II. 


in. 


IV. 


V. 


I. 


II. 


ni. 


IV. 


V. 


o6i 


ft. Id. 

I 6 


3^ 


'sH 


ft. in. 
911J 


^ 


I 6 


ft. En. 

3 61 


•i'ii 


ft. In. 

9 irj 


Not. 


^ 


^ 


= 


^ 


^ 


Deo. 


^ 


^ 


^ 








47-35 


5000 


52-86 


54-^ 


S5-80 




41-07 


42-69 


46-38 


49-73 


53-36 




46-62 


49-35 


53-72 


54-54 


55-73 




43-48 


43-37 


46-37 


49-55 


53-15 




43-a5 


48-56 


52-54 


54-41 


S5<7 




42-67 


4374 


463' 


49-37 


5306 




4364 
4314 


47-53 
46-90 


52-20 
5.-8D 


54-25 
5409 


55-56 
55-47 




4035 
38-97 


43-61 
42-58 


4633 
46-35 


49-34 
49-14 


53-97 
S388 




4373 


4658 


51-43 


S3-9« 


55-42 




39-16 


43-33 


4618 


4905 


5377 




43'9z 


46-29 


51-06 


53-73 


55-35 




43-53 


43.64 


46-02 


48-96 


53-68 




46-30 


46-90 


5074 


53-Si 


55-29 




4626 


44-10 


45-95 


48-88 


53*3 




45'95 


4730 


50-54 


53-29 


SS-ao 




43-52 


44-82 


46-04 


4872 


52-48 


10 


46-47 


47-59 


50-45 


53'" 


5515 




40-59 


43-86 


46-33 


48-65 


52-41 


jj 


47-50 
4803 
46-78 


47-93 
48-38 
4843 


50-38 
50-36 
50-38 


52-92 
52-73 
52-59 


5504 
54-93 
54-86 




39-04 
38-14 
40-19 


42-76 

43-03 
41-73 


46-34 
4608 
45-70 


48-60 

48-56 
48-40 


52-33 
52-33 
5213 


M 


43-75 


47-70 


50-41 


52-50 


S477 




4041 


4197 


45-23 


48-11 


51-89 


15 


40-51 


46-17 


50-34 


5239 


5470 




38-07 


41-63 


45-00 


47-86 


5173 


16 


37-90 


44-62 


50-07 


5332 


54-63 




37-63 


4075 


44-80 


47-70 


51-62 


•7 


36-82 


43-29 


49-63 


i2'20 


S454 




3639 


40-30 


44-60 


4755 


51-53 


18 


39-04 


42-51 


4903 


52-03 


54-43 




37-32 


40VJS 


44-33 


4744 


51-44 


19 

30 


43-05 
4S-ai 
46-34 
45-59 


43-4" 
44-82 
45-8* 
4638 


48-51 
48-32 

48-16 
48-24 


51-80 

»-58 
51-33 
5"-i3 


54-36 
54-28 
54-19 
54-13 




35-96 
35-«9 
34-86 
34-56 


3974 
39-16 
38-68 
38-33 


44-11 
43-90 
43-68 
43-45 


47-30 
47-16 

47-03 
46-90 


51-35 
51-28 
51-31 
5'-'3 


23 

3$ 


41-27 
38-35 
3&70 


45-73 
44-29 
43-80 


48-33 
4834 

48-09 


50-95 
50-86 
50-76 


53-98 
S3'9i 
53-82 


23 
24 

25 


34-43 
35-63 
35-43 


38-01 

37-78 
37-92 


43-14 
42-87 

42-58 


4672 
46-54 
46-36 


50-95 
50-88 


36 


37-71 


41-73 


4773 


50-63 


5373 


36 


35-78 


38-05 


43-37 


46-17 


50-Si 


27 
38 

30 


39-34 
40-57 
38-80 
4048 


41-85 
4233 
42-30 
43-21 


47-38 
46-90 
4671 
46-53 


50-49 
50-39 
50-09 
49-87 


53-64 
53-53 
53-44 
53-35 


27 
a8 
39 
30 


35-06 
35-29 
38-35 
41-05 


37-99 
3763 
38-41 
39-33 


42-19 
43-06 
41-92 
41-83 


45-93 

45-75 
4S-6I 
45-43 


50-70 
50-58 
50-47 
50-36 














31 


43-73 


41-14 


41-92 


45-27 


50-25 


H«lu 


4»-73 


«« 


49-67 


52-30 


54-63 


«™ 


38-74 


40-87 


44-52 


47-67 


5175 



Digiiizccb, Google 



hy Platinum Resistance Tkermometers. 



Ten^ertOurt of tte Qtomid at different S^p&a Ulow the Surface, 
read daUff near Sbon. 



uoa. 


Depth. 


1908. 


Depth. 1 


I. 


II. 


in. 


IV. 


V. 


I. 


n. 


HI. 


IV. 


V. 


6i 


I 6' 


^6i 


5 ^ 


(t in. 

9"i, 


4 


'^t 


ft. Id. 

3 6i 


SH 


9"i 


3m. 






„ 




„ 


Feb. 


^ 


^ 






^ 


I 


43-68 


42-35 


42-21 


45-" 


50-13 


1 


34-92 


38-63 


42-83 


45-23 


4856 


2 


43-86 


42-80 


42-62 


45-09 


50-02 


2 


34-68 


38-33 


42-57 


4516 


4852 


3 


43-" 


42-94 


43-00 


45-09 


49-89 


3 


34-75 


37-81 


43-26 


45-03 


4849 


4 


4S-43 


43-48 


43-30 


4512 


49-77 


4 


3546 


37-72 


42-01 


44-91 


48-47 


5 


4280 


43-74 


43-56 


45-19 


49-64 


5 


3511 


3r72 


4179 


44-78 


4843 


6 


42-35 


43-07 


43-81 


45-28 


49-53 


6 


35-26 


37-67 


41-61 


44-64 


4840 


7 


4J15 


43-02 


4397 


45-37 


49-48 


7 


34-93 


3769 


41-45 


44-51 


48-34 


8 


43-II 


42-94 


44-01 


45-45 


49-3S 


S 


3448 


37-42 


41-31 


44-35 


48-29 


9 


42-36 


42-80 


4408 


45-54 


49-33 


9 


34-59 


37-23 


41-14 


44-22 


48-24 


lo 


44-58 


43-39 


44-10 


45-57 


49-26 


10 


34-16 


37-13 


41-02 


44-08 


48-18 


It 


44-94 


4413 


44-19 


45-63 


49-24 


11 


3380 


36-77 


40-86 


43-97 


48-11 


12 


43-74 


44-06 


44-38 


45-68 


49-19 


12 


33-60 


36-54 


40-69 


43-86 


48-06 


'3 


41-77 


43-88 


44S' 


45-73 


49-iS 


13 


33-35 


36-30 


40-55 


43-74 


48-00 


14 


37-49 


43-42 


44-60 


45-79 


49- la 


14 


33-21 


3610 


40-37 


43-63 


47-95 


■5 


35-62 


40-77 


44-47 


45-84 


49-08 


15 


33-13 


35'92 


4017 


43-50 


47-88 


i6 


36-36 


39-70 


44-17 


45-88 


49-06 


16 


33'0 


35-82 


40-03 


43-38 


47-82 


17 


39-09 


40-12 


43-77 


45-86 


49-05 


«7 


32-95 


3567 


39-87 


43-33 


47-75 


18 


39-76 


40-69 


43-50 


45-79 


4903 


18 


32-95 


35-55 


39-70 


43-12 


47-70 


19 


36-43 


40-39 


43-39 


45-70 


4901 


19 


32-97 


35-47 


39-58 


43-98 


47-62 


20 


39-30 


39-88 


43-a5 


45-59 


48-97 


20 


33-01 


3542 


39-45 


43-85 


47-57 


11 


4a»i 


41-02 


43-11 


45-54 


48-96 


21 


33-17 


35-37 


39-31 


42-73 


47-48 


22 


43-47 


43-17 


43-13 


4546 


48-94 


33 


35-40 


35-67 


39-20 


4r6o 


47-41 


»3 


43-63 


43-00 


43-30 


45-37 


48-92 


33 


3900 


37-04 


39-16 


43-49 


47-32 


34 


43-» 


43-a7 


4352 


45-34 


48-85 


24 


41-32 


3889 


39-31 


42-40 


47-36 


*5 


4<rio 


4275 


43-74 


4534 


48-83 


25 


41-52 


39-94 


39-67 


42-35 


4719 


26 


37-74 


41-59 


43-83 


45-36 


48-78 


36 


40-95 


40-32 


40^ 


4233 


47-10 


37 


39-ao 


40-75 


43-74 


45-39 


48-73 


27 


41-85 


40-60 


40-44 


43-37 


47-05 


38 


4ff0I 


41-14 


43-57 


45-41 


48-70 


28 


4303 


41-37 


40-7S 


43-44 


4699 


29 


37-17 


40-91 


4347 


4539 


4867 














JO 


35-65 


39-81 


43-36 


45-36 


48-63 














3' 


35-83 


39-04 


43-14 


45-28 


48-60 














«-" 


4081 


42-00 


43-64 


4547 


4916 


Maxu 


35-59 


37-35 


40-61 


43-60 


47-86 



Digiiizccb, Google 



Underground Temperature at Oxford, 



TempenOun <tfthe Qfmmd at difhmU dgitlis Mow tte Smrfaee, 
rtad dailif luar Noon. 



1009. 


Depth. 


1902. 


D«pth. 1 


L 


IL 


IIL 


IV. 


y. 


I. 


IL 


III. 


IV. 


V. 


ft. Id. 

o 6i 


ft. in. 

I 6 


"''6i 


s'si 


S-.'^i 


6i 


i'' 6 


ft. In. 

3 6i 


ft. In. 
5 81 


9iii 


M„ 


43-91 


41-90 


41-09 


43-53 


46-92 


Apr. 


4771 


46-18 


44-89 


45-21 


46-90 


a 


41-56 


41-83 


41-40 


43-64 


46-87 




45-64 


4590 


45-10 


45-28 


46-90 


3 

4 
5 
6 


42-91 
4a^ 
41-45 
40-14 


43-17 
43-37 
42-21 
41-6; 


41-67 
41-88 
4212 
43-24 


42-76 
43-89 
43-00 
43-" 


46-81 
46-76 
46-73 
46-69 




44-47 
44-40 
45-38 
44-67 


45-45 

45-27 

45-28 
45-46 


45-28 
45-36 
4537 
45-39 


45-36 
45-45 
4S-52 
4559 


46-92 
46-94 
46-94 
46-96 


7 


40-17 


4134 


42-31 


43-23 


46-57 




44-29 


45-21 


45-45 


4563 


4698 


8 
9 


42-60 
44-06 
46-H 


41-76 

42-46 
43-63 


4333 
43-39 
4355 


43-32 

43-41 
43-48 


46-65 
4663 
46-62 


8 
9 


44-33 

43-37 
43-70 


4505 
44-63 
44-51 


45-45 
45-43 
4541 


45-70 
4573 
4577 


46-99 
47-01 
47-03 


12 


46-00 
45-86 


44-40 
44-56 


4284 
43- '4 


43-54 
43-65 


46-63 
46-58 


13 


44-87 
44-58 


44-37 
44-65 


45-3* 
45-28 


45-81 
45-8. 


47-07 
47-08 


'3 
14 
•5 
i6 


45-34 
45-00 
45-55 
44-82 


44-58 
44-65 

44-73 
44-67 


43-45 
43-68 
43-86 
44-03 


43-77 
43-90 
44-04 
44-17 


46-60 
46-58 
46-58 
46-60 


«3 
14 

IS 
16 


45-00 
46-71 
46-35 
48-18 


44-73 
4r46 
46-11 
45-97 


45-27 
4530 
4541 
4555 


45-83 
45-83 
4582 
45-86 


47-10 
47-13 
47-14 
47-16 


17 
IS 


47-07 
46-44 


45-07 
45-77 


44'i7 
44-33 


44-29 
44-42 


4660 

46-63 


17 
18 


4906 
50-79 


46-60 
47-68 


45-70 
45-88 


45-90 
45-95 


4ri7 
47-17 


19 


45-73 


45-46 


44-55 


44-55 


46-63 


19 


50-47 


4834 


46-17 


46-02 


47-31 


20 


45-37 


45-30 


44-7" 


44-65 


46-63 


20 


50-97 


48-81 


46-47 


4611 


47-33 


31 


43-75 


44-91 


44-80 


44-78 


46-6S 


21 


51-13 


49-10 


46-78 


4624 


4725 


22 


4330 


44-38 


4483 


44-89 


46-67 


32 


51-40 


4959 


47-08 


46-36 


4735 


'i 


41-67 


43-90 


44-83 


44-98 


46-69 


23 


5»-3i 


49-46 


47-35 


46-51 


47-36 


*4 
*5 


4176 
42-43 


43-57 
43-16 


44-71 
44-60 


45-07 
45-10 


46-73 
46-74 


: 


52-32 
53-67 


49-73 

50-31 


47-59 
4r8o 


4663 
46-8, 


47-30 
47-32 


i6 


41-93 


43-n 


44'47 


45-13 


46-76 


26 


52-88 


50-97 


48-07 


46-96 


47-35 


27 


44-38 


43-14 


44-38 


45-14 


46-80 


37 


51-55 


50-83 


48-33 


47-10 


47-37 


38 


4600 


44-37 


44'33 


4S-'4 


46-81 


28 


5'-73 


5056 


48-56 


47-25 


47-41 


ig 
30 
31 


45-6. 
4446 

46-08 


45-09 
45-16 

45-03 


44-42 
4460 

44-76 


45-10 

45-12 
45-18 


4685 
46-85 
46-89 


29 
30 


49-80 
50-13 


50-18 

49-80 


48-72 
48-81 


47-43 

47-57 


4r44 

47-48 


Umio 


43-97 1 43-75 


43-53 


44-10 


46-70 


M«o- 


48-03 


47-21 


46-29 


46-10 


47-15 



Digiiizccb, Google 



hy Platinum Resistance Thermometers. 



Temperaturt of the Ground at different depths bdow the Stafaee, 
read daUg near Noon. 
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T. 


((. io 


«. in. 
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ft. In. 


ft In 
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6J 
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„ 


^ 


^ 
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^ 


^ 


, 


„ 


^ 


I 


51-36 


49-80 


48-83 


47-7' 


4753 
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60-39 


56-05 


52-09 


49-89 


4873 


a 


50-18 


49'44 


48-85 


47-83 


47-59 


2 


61-27 


56-77 


53-39 


50-11 


4878 




49-96 


49-48 


4883 


47-91 


47-64 


3 


60-75 


57*7 


53-74 


50-31 


48-81 




48-94 


4933 
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4800 


47-70 


4 


59-90 


5793 


S3-I3 


50-49 


48-88 




49-60 


48-88 


4883 


4807 


47-75 


5 


6o'37 


57-30 


5347 


50-70 


4894 




48-40 


48-74 


48-81 


48-13 


47-79 


6 


57-65 


57-03 


53-67 


50^90 


49-01 




47-34 


48-38 


48-73 


48-ie 


47-84 


7 


55-67 


56-12 


53-78 


51-10 


49-08 




4789 


48-03 


48-63 


48-32 


47-88 


8 


54-S» 


5497 


53-83 


5I-3" 


491S 




4946 


48-29 


48-51 


4834 


47-93 


9 


5410 


54-46 


53-63 


51-48 


49-34 




49-53 


48-47 


48-45 


48-32 


47-98 


10 


57-87 


54-OI 


53-47 


51-57 


49-33 




4993 


4869 


48-47 


48-32 


48-03 


11 


55-69 


54-99 


5333 


51-63 


49-43 




Sf69 


4959 


48-5" 


48-34 


4809 


12 


54-38 


54-61 


53-35 


Si-69 


49-50 




5015 


49-68 


48-61 


48-25 


48-11 


"3 


53-60 


5433 


5331 


51-73 


4955 




49-69 


48-65 


48-74 


48-37 


48-15 


14 


53-86 


5365 


5324 


51-76 


49-62 




48-63 


48-99 


48-73 


48-31 


48-18 


"5 


5*00 


53-65 


53-19 


51-84 


49-75 




Si-37 


4930 


4873 


48-36 


48-30 


16 


56-37 


53-83 


53-tH 


51-82 


49-78 




53-83 


49-71 


48-76 


48-38 


48-34 


17 


55-63 


54-18 


53-01 


51-84 


4984 




51-80 


50-32 


48-85 


48-40 


48-35 


18 


57-83 


54-68 


53-04 


51-84 


49-89 




50-39 


50-04 


4899 


48-43 


48-37 


'9 


59<S 


55-51 


53->5 


51-85 


4996 




S130 


49-77 


49-14 


48-49 


48-31 


30 


59-05 


56-57 


53-35 


51-87 


50-02 




Si7> 


49-64 


49- >7 


4854 


48-33 


21 


61-90 


5684 


53-63 


5194 


50-07 




51-80 


50-09 


4917 


4861 


4836 


32 


59-90 


57-69 


5389 


52-02 


50-13 




53-»6 


50-49 


49-34 


48-65 


48-40 


33 


6249 


58-15 


54-33 


53-14 


50-.8 




54'09 


5i-'9 


49-39 


48-70 


48-43 


34 


67-64 


59-33 


54-55 


53-27 


50-32 




56-91 


53-56 


4957 


4878 


48-47 


35 


69-32 


61-36 


54-99 


52-45 


50-37 


26 


61-00 


53-67 


4993 


48-85 


48-49 


26 


67-38 


63-Oi 


55-60 


53-59 


50-33 


'7 


60-10 


55-08 


So-36 


48-96 


48-54 


37 


68-77 


63-35 


56-17 


52-79 


50-36 


a8 


57-58 


55-42 


50^ 


49-10 


48-58 


28 


70-59 


63-00 


56-71 


53-08 


50-43 


39 


5923 


54-57 


51-33 


49-38 


48-60 


39 


6993 


6393 


5734 


5338 


50-49 


30 
3» 


5659 
58-03 


55-35 
55-<« 


51-60 
5' -89 


49-50 
49-71 


48-61 
48-67 


30 


70-09 


63-86 


57-78 


53-67 


5056 


"— 


58-38 


50-54 


49-37 


48-47 


48-16 


— 


60^31 


57-30 


5J97 


51-74 


49-68 



B, Google 



Uiuierground TenvperatMre at Oxford, 



Tms^att^ tifthe Oround at different d^iths bdow the Swrface, 
read daUy near Ifoon. 
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V. 
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g 
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„ 


„ 











I 


69>7 


64-63 


58-2. 


54-00 


50-63 


I 


62-55 


6071 


59-41 


57-6' 


53-73 


3 


64-81 


es's* 


58-64 


54-3' 


50-74 


3 


61-84 


60-75 


59-41 


57-61 


5380 


3 


64-3J 


62-60 


58-87 


5463 


50-8. 


3 


61-32 


60-84 


59-40 


57-60 


53-85 


4 


64-93 


63-15 


58-95 


54-91 


50-94 


4 


60-69 


60-67 


59-38 


57-60 


5391 


5 


66'6o 


63-8o 


5895 


55- '7 


51 -oi 


5 


62-89 


60-48 


59-36 


57-58 


53-96 


6 


68-41 


63-83 


59-02 


55-33 


5'-i2 


' 


63-50 


6.-33 


59-31 


57-56 


53-98 


7 


69-78 


64-4Z 


59-^7 


S5-S' 


51-26 


7 


64-00 


61-30 


59-38 


srs6 


54-OI 


8 


7134 


65-05 


59-58 


5571 


51-33 


8 


63-40 


61-65 


59-49 


57-58 


5407 


9 


67-78 


65-61 


59-94 


55-90 


5>-48 


9 


59'95 


60-S3 


59-52 


5758 


5410 


10 


63-81 


64-03 


60-34 


56-IO 


5157 


10 


5983 


60-13 


59-54 


57-67 


54" "6 




63-76 


6353 


60-31 


56-34 


Si-67 


11 


58-32 


5958 


59-40 


57-65 


54-18 


13 


6S'S 


61-54 


60-2I 


56-53 


51-80 


13 


59-22 


59-07 


59-22 


57-67 


54-21 


>3 


66-0O 


6,-42 


6003 


56-66 


51-91 


13 


59-79 


59-04 


59-00 


5r63 


54-25 


14 


71-60 


63-57 


59-95 


56-79 


52-03 


14 


63-16 


59-45 


58-86 


57-60 


54-30 


•5 


7r36 


65-03 


60-10 


56-88 


5216 


'5 


63-54 


60-87 


58-78 


57-52 


54-36 


16 


7.-80 


65-80 


60-44 


56-97 


5227 


16 


6604 


61-29 


58-89 


sr49 


5441 


I? 


70-39 


65-77 


60-78 


57-07 


52-36 


17 


65-19 


62-64 


59-05 


57-47 


54-43 


i8 


65-63 


6508 


61-09 


57-24 


5247 


18 


6Z-60 


62-15 


59-29 


5r45 


S4'45 


19 


65-23 


6436 


61-33 


57-41 


5256 


19 


63-81 


61-57 


5952 


57-45 


54-46 


30 


63-65 


6375 


61-23 


57-58 


52-66 


20 


63-79 


61-63 


5956 


5r58 


54-50 


31 


58-66 


63-33 


6116 


57-74 


52-79 


31 


61-39 


61-37 


59-61 


5r63 


54-54 


23 


58-33 


60-93 


60-93 


57-85 


5288 


32 


61-95 


61-37 


5958 


57-67 


54-55 


23 


59-83 


6<y3o 


6060 


57-93 


52-99 


23 


63-51 


61-73 


59-58 


57-70 


54-57 


24 


60-98 


60-84 


60-22 


57-90 


53-08 


24 


63-37 


61-47 


59-61 


57-72 


54-61 


*5 


63-40 


60-75 


60-03 


57-88 


53-19 


25 


63-68 


61-57 


59-63 


57-74 


54-64 


36 


63-94 


60-91 


59-88 


57-85 


53-28 


36 


63-48 


61-34 


59-70 


57-79 


54-68 


a? 


6o-9i 


6ci4 


59-81 


57-83 


53-38 


37 


6447 


61-23 


59-72 


57-83 


54-70 


aS 


61-48 


60-28 


59-72 


57-76 


53-47 


28 


61-84 


61-48 


59-72 


57-87 


5473 


Z9 


63-39 


6cr66 


59-61 


57-74 


53-55 


29 


62-93 


61-35 


59-70 


57-90 


54-79 


30 


61-84 


60-58 


59- 5" 


5769 


53'6o 


30 


61-61 


61-70 


59-70 


57-92 


54-81 


3" 


61-45 


6049 


S9'45 


57-65 


53-67 


31 


59-83 


60-89 


59-70 


57-90 


54-81 


Hmiu 


65-02 


63-83 


59-93 


56-67 


53-3I 


Utwu 


62-30 


60-99 


59-42 


57-65 


54-34 



Digiiizccb, Google 



by FkUinwn Jiesiatance Tkermometerg. 



Temfierttture o/Gie Qroimd at dijffiermt dt^tha beloie the Swrfiue, 
read AaSff near Noon. 
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I. 
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„ 





a 


„ 


„ 
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J 


„ 


„ 


, 




I 


6.-85 


60-69 


59-65 


57-93 


54-86 


1 


54-09 


55-33 


56-93 


5671 


55-39 


2 


63S5 


61-65 


59-61 


57-97 


54-90 


3 


53-96 


55-33 


5670 


56-68 


55-37 


3 


64-36 


61-75 


59-65 


5r97 


54-93 


3 


50-67 


54-34 


56-53 


56-59 


55-36 


4 


63-81 


6r6i 


59-76 


57-97 


54-97 


4 


49-48 


53-47 


56-36 


56-50 


55-36 


5 


63-00 


61-30 


59-79 


57-99 


55-00 


5 


4943 


53-84 


55-96 


56-4. 


55-34 


6 


63H 


61-03 


5977 


58-01 


55-03 


6 


5030 


53-61 


55-58 


56-36 


5520 


7 


59-34 


60-73 


5974 


58-03 


55-0* 


7 


5 1-73 


53-63 


55-37 


56 13 


5518 


8 


6177 


60-48 


59-68 


58-06 


55-08 


8 


53-39 


52-93 


55-06 


55-98 


55-18 


9 


6133 


60-58 


59-6. 


58-03 


55-1 i 


9 


50-54 


53-75 


54-90 


55-80 


55-17 


lo 


6fi6 


60-80 


59-56 


58-06 


55-13 


10 


53-33 


53-70 


5473 


55-67 


55-13 


It 


6105 


60-55 


5954 


58-06 


55- '7 


II 


53-49 


53-44 


54-61 


55-53 


55-09 


13 


58-63 


59-88 


59-47 


58-03 


55-18 


13 


50-90 


53-44 


54-57 


55-43 


55-08 


'3 


56-01 


58-59 


59-40 


58-03 


55-30 


13 


54-30 


53-43 


54-50 


55-37 


S5-03 


U 


55-45 


57-90 


59-18 


58-05 


55-36 


14 


55-44 


54-14 


54-48 


55-18 


54-99 


«S 


57-3" 


57-9* 


58-8; 


58-01 


55-39 


•5 


53-15 


53-87 


54-48 


55-09 


54-93 


i6 


58-59 


5785 


5860 


57-M 


5531 


16 


51-64 


53-34 


54-53 


55-03 


54-90 


17 


56-19 


57-65 


58-44 


57-85 


55-35 


17 


48-39 


53-31 


54-45 


54-99 


54-84 


I8 


54-« 


56-64 


58-38 


57-78 


55-38 


18 


49-57 


51-53 


54-35 


54-91 


54-81 


19 


53-80 


55-85 


5805 


57-69 


5540 


19 


46-08 


51-08 


54-01 


54-84 


54-79 


30 


53'9* 


5553 


57-74 


57-56 


55-38 


30 


49-55 


50-65 


5371 


5475 


54-73 


31 


5S-*t 


55-83 


57-45 


57-45 


55-43 


21 


49-35 


50-97 


53-44 


54-61 


54-68 


33 


58-3* 


56-66 


57-34 


57-33 


55-43 


33 


4933 


50-63 


53-36 


54-46 


54-64 


"3 


59-5* 


5776 


57-30 


57-18 


55-40 


33 


49-17 


50-14 


53-06 


54-33 


54-61 


34 


60-13 


5763 


57-34 
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55-38 


34 


50-65 


50-93 


53-88 


5431 


54-57 


as 


56-80 


57-54 


57-39 


56-97 


55-35 


35 


51-8S 


51-36 


53-77 


54-07 


54-54 


26 


55-53 


56-89 


57-36 


56-93 


55-35 


26 


50-54 


51-76 


53-74 


53-94 


54-48 


37 


57-78 


5659 


57-37 


5689 


55-33 


27 


50-05 


51-43 


53-77 


5383 


54-43 
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S6-98 


S&jo 
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5686 


SS-33 


38 


49-33 


50-85 


53-75 


53-76 


54-37 


39 


56-17 


56-So 


57-16 


56-83 


55-33 


39 


50-41 


50-99 


53-65 


53-69 
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30 


5»-94 


55-74 


57-09 


56-77 


55-31 


30 
31 
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4753 
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50-41 


53-56 
53-53 
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5353 
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54-33 
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58-57 


58-56 


57-64 


55-33 


H«o> 


50-87 


5333 
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54-86 



■ The Tilae* gtjua for SepL 38 have bMo obtained b^ iutnpolation. Sm p. 116. 



BU>CUFFK OBSBBTATI0K8, I9II-I915, 



Digitizcc by Google 



UTidergrownd Temperature at Oxford, 



Temfwratare of On ffrownd at diferent d^ths Mote Me Surfaee, 
read dmlg near Abon. 
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49-66 
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44-35 


45-50 


4r46 


49-57 


52-41 


3 


47-88 


5040 
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53-43 
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44'49 


45-52 


47-39 


49-46 
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3 


4943 


50-30 


53-16 


53-31 
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3 


40-91 


44-91 


47-37 
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52-18 
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5 
6 


46-35 
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49-3» 
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48-51 
48-99 


53-03 
51-87 
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53-15 
53-06 


54-05 
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S3-96 
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36-91 
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34-86 


43-16 
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53-18 


53-56 
53-53 
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15 
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16 
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47-66 
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17 


47-07 


4343 


4390 
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5i-io 


i8 


40-55 


4620 


50.36 


Ji-93 


53-37 


18 


4491 


+4-43 


44-32 


46-80 
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"9 


37-99 


44-56 


50-04 


51-84 


53-31 


«9 


42-75 
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46-76 
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4899 
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23 


45-45 


44-73 


45-09 


46-85 


50-63 


Z3 
14 
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Underground Temperature at Oxford, 
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35-04 


38-48 


43-59 


46-65 


50-49 


26 


35-31 


40-77 


47-37 


50-76 


53-22 


36 


34-79 


38-34 


43-29 


46-53 


50-40 


27 


34-6S 


40-10 


46-89 


50-50 


53-13 


27 


35-89 


38-2, 


43-oa 


46-36 


50-31 


zS 


34-59 


39-45 


4635 


50-20 


53-04 


aS 


37-44 


38-48 


4275 


4617 


S<^23 


29 


34-93 


39-20 


45-90 


49-95 


52-99 


29 


41-45 


39-67 


43-60 


46-00 


50-16 


30 


37-11 


39-16 


45-46 


4962 


52-86 


30 
3' 


42-96 
3997 


41-27 
4163 


42-62 
42-85 


45-84 
45-73 


50-09 

50-02 


"™ 


43-56 


4640 


50-13 


52-11 


53-80 


Hud. 


39-61 


41-aS 


44-46 


47-44 


51-32 



Digiiizccb, Google 



by Platinum Resistance Thermometers. 



Temperature of the Ground at diferent d^ths bd&w the Surface, 
read daUy near Noon. 



1006. 


Dapth. 


1B06. 


Depth. 1 


I. 


II. 


III. 


IV. 


V. 


^• 


II. 1 in. 


IV. 


V. 


U. in. 
o 6i 


ft. ,«. 


3" 6' 


58i 


S"i 


^ 


I 6 


3' 6i 


ft. in. 

5 84 


9ni 


Jan. 


^ 




„ 


^ 


^ 


Feb. 


^ 






„ 




I 


36-84 


40'86 


43-07 


4S°66 


4995 


I 


39-54 


38-43 


40-28 


43-21 


47-91 


a 


35-04 


39-43 


43-14 


45-64 


49-87 


2 


39-06 


39-22 


40^42 


4316 


47-82 




3?-33 


3879 


42-98 


45-61 


49-80 


3 


37-67 


39-07 


40-64 


4314 


47-73 




3976 


39-81 


42-76 


45-55 


49-73 


4 


40-50 


39-47 


40-78 


43-12 


47-64 




41-70 


40'8o 


4269 


45-48 


49-66 


5 


42-53 


40-64 


40-93 


43-12 


47-59 




41-3* 


41-13 


42-76 


45-37 


49-55 


6 


42-98 


41-68 


41-22 


4316 


47-52 




43-9S 


42-1 S 


42-91 


45-32 


49-51 


7 


42-93 


41-92 


41-54 


43-20 


47-48 




42-98 


42-75 


43-09 


45-30 


49-42 


8 


42-30 


42-15 


41-88 


43-30 


47-44 




44-26 


43-20 


43-36 


45-30 


4935 


9 


42-64 


42-12 


42-10 


43-38 


47-37 




3970 


42-49 


4359 


45-28 


49-26 


10 


42-31 


42-40 


4233 


43-50 


47-34 




40-05 


4156 


4368 


4S-34 


49-2f 


II 


40-75 


4219 


42-51 


4359 


47-30 




39-63 


4159 


43-65 


4537 


49-12 


12 


38-70 


41-41 


.42-62 


43-68 


47-26 




36'S6 


40'95 


43-61 


45-41 


49-10 


13 


39-43 


40'66 


42-64 


43-79 


47-23 




35-40 


39-78 


4345 


45-41 


49-03 


14 


42-31 


41-20 


4249 


43-84 


47-17 




34-86 


39-02 


43-21 


45-39 


49-01 


15 


42-49 


4203 


42-49 


43-88 


47-16 




3416 


38'30 


42-91 


45-36 


48-96 


16 


43-63 


42-44 


42'6o 


43-88 


47-12 




33-87 


37-74 


42-58 


45-23 


48-90 


17 


44-55 


43- >8 


42-78 


43-95 


47-12 




33-85 


3740 


42-24 


45-16 


48-87 


18 


4264 


43-07 


43-00 


4397 


47-14 




33-64 


37-15 


41-95 


45-01 


48'8i 


19 


41-49 


42-96 


43-12 


44-04 


47-10 




33'42 


36-86 


4.-65 


44-83 


4874 


20 


38-75 


4221 


43-32 


44-19 


47-10 




33-37 


3663 


41-38 


44-65 


48-70 


21 


38-S8 


41-09 


43-29 


44-22 


47-08 




33-35 


3648 


41-14 


44-S" 


48-65 


22 


38-14 


40-64 


43-11 


44-29 


47-08 




33-37 


36-34 


40-93 


44-35 


48-58 


23 


3805 


4041 


42-94 


4433 


47-08 




3344 


36-25 


40-7I 


44-19 


48-52 


24 


38-01 


40-08 


4275 


44-29 


47-08 




37-17 


36-63 


40-51 


44-01 


48-45 


25 


3819 


39-99 


42-58 


44-28 


47-07 


a5 


34-72 


37-26 


40-42 


43-84 


48-33 


26 


39-33 


40-15 


42-46 


44-22 


4701 


a? 


3382 


36-88 


40-46 


43-72 


48-29 


27 


38-86 


40-2 1 


42-33 


44-15 


47-03 


3g 


33-80 


3650 


40-42 


43-63 


48'24 


28 


38-41 


40-19 


42-33 


44-11 


47-03 


29 


34-18 


3672 


40-32 


43-52 


4816 














30 
3" 


35-98 
37'74 


36-91 
37-85 


40-26 
40-23 


43-45 
43-34 


48-09 
47-98 














Mtw» 


36-76 


38-91 


42-13 


44-85 


48-96 


— 


40^54 


4rn 


42-20 


43-75 


47-29 



Digiiizccb, Google 



Underground Temperature at Oxford, 



Tenfferature ^the Oround at different dtjitha below the Stufiice, 
nod daUg near Noon. 
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1906. 


Depth. 1 


I. 


U. 


in. 
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V. 


I. 


n. 


III. 
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V. 
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I 6 
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tt. Id. 
5 8i 


ft. to. 
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""s'h 
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„ 




„ 


„ 
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„ 


^ 
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, 


I 


38-a6 


39-97 
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4 


39-58 
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S 
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41-94 
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46-47 
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46-99 
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47-25 
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■9 
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48-18 


45-01 
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46-63 
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45-84 


47-25 
47-23 

47-03 
46-90 
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as 
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46-44 
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28 
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30 


50-5= 
48-92 
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48-87 


47-"7 
4737 
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4710 


47-59 
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«"" 


44-56 


44-00 


43-80 


44-44 


46-77 


-™ 


47-33 


4688 


46-64 


46-57 


47-21 



* BMtdings for III, IV, uid V obtaiiied by mtarpol&tiou, QalTanometer 
not acting well. 



Digitizecoy Google 



by Platinum Resistance Thermometers. 



Ten^pen^ure of the Groiatd at Hffermt dgatha helow Ihe Sutfitce, 
nod daily near Nixm. 
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„ 
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„ 
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3 
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47-86 
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51-53 


49-36 
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S 
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6 
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48-31 
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7 
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54-79 
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8 
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48-78 
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56-35 
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9 


55-M 
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56-59 
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lo 
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. 11 
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49-96 
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57-37 


55-74 


54-33 
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13 
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53-39 
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53-55 
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50-33 


48-67 
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58-95 


5773 


54-37 


53-59 


50-14 


'5 


56-55 
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50-47 
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61-48 


57-30 


54-61 


53-63 
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57-79 
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4896 


48-07 




64-44 


58-59 


54-77 


53-73 
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17 
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53-56 


50-79 


49-08 


4811 
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59-95 


55-06 
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|8 
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48-18 
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59-99 
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5473 
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49-73 


48-38 
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33 
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49-91 
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»3 
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53-68 
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36 
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51-94 


50-36 
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36 
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37 
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37 
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5434 
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38 
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38 
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58-17 


54-55 
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39 
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56-17 


51-41 
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54-75 
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30 


61-95 


57-58 


Sa-77 


50-73 


48-97 


30 


6333 


63-65 


S871 


54-99 


51-34 


31 


63-53 


57-88 
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50-8S 


4903 














—• 


55-68 


5'M 


50-44 


48-96 


48-17 


H-u. 


6175 
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55-55 


53-93 


50-30 



SASCUFFS OBSSBTATIOKS, I<)I[-I<)15. 



Digitizcc by Google 



.Underground Temperature at Oxford, 



Temperaiure of th« Ground at difftrma dt^e&a Mum fhe Svrfaee, 
read daiXg ntetr Noon. 
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Depth. 1 
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67-50 
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59-93 
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66-23 


61-92 
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59-94 
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69-96 
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67-*! 


64-54 
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64-78 
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61-93 
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55-49 
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Underground Temperature al Oxfwd, 



Teniptr;Uun of the Qfoand at differaU deptits b^ow the Swrfiu*, 
read daSsf near Nooit, 
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hy Platinum Resistance Thermometers. 



Temperaiun of the Grownd at different depths below Gu Surface, 
read daiig near Noon, 
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Underground Temperature at Oxford, 



Temperature of the Qround at different dtjatks bdoie tke Smfaee, 
read daUjr near Soon. 
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by Platinum Resistance Thermometers. 
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Digiiizccb, Google 



Underground Temperature at Oxford, 



TcH^eraltm iff the Onmnd at di^^amt dtpOa Mw Va Burpee, 
nad tbaJff tmar Hooit. 
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Digiiizccb, Google 



&y Platinum Resistance Thermometers. 



Tetnfitraiwre o/the Onund at different depths Idow the Surfiiee, 
read da^ near Noon. 
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Digiiizccb, Google 



Underground Temperature at' Oxford, 



TeiigimUmn <tfthe Qfwmd at differaU deaths Mw the Surface, 
read daitg near Noon. 
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by Platinum Resistance Thermometers. 
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r Platinum Resistance ITiermonieters. 
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Underground Temperature at Oxford, 
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47-52 


47-05 


47-07 


5 


60-31 


5871 


54-48 


51-96 


49-08 




S'-57 


48-13 


47-59 


4ria 


47-08 


6 


61-70 


57-69 


54-79 


53-09 


4919 




49-96 


48-27 


47-66 


4ri7 


47-12 


7 


60-71 


58-62 


54-90 


53-21 


49-26 




47-39 


48-18 


47-71 


47-25 


47-19 


8 


6436 


59-09 


55-37 


52-50 


49-50 




45-72 


47-08 


47-77 


47-34 


47-a6 


9 


66-79 


6o-6o 


55-54 


52-66 


49-63 


lO 


46-33 


46-33 


47-64 


4r39 


47'a8 


10 


63-76 


61-09 


56-25 


53-01 


49-84 


II 


SO-5* 


46-54 


47-44 


47-39 


4730 


II 


63-74 


60-91 


56-86 


53-44 


50-16 


13 


Sa-38 


48-04 


4734 


47-37 


47-34 


13 


63-79 


60-So 


57-06 


53-64 


5018 


13 


51-46 


49-41 


47-64 


4r55 


47-57 


13 


66-06 


61-53 


57-23 


5389 


50-33 


14 


53-0' 


49-50 


4r88 


47-53 


4757 


14 


63-39 


60-98 


57-38 


54-03 


50-38 


IS 


Sa-4S 


50-56 


48-07 


47-55 


47-55 


•5 


63-<3 


60-64 


57-5' 


54-16 


50-45 


16 


5844 


51-83 


4842 


47-64 


47-59 


16 


64-83 


61-38 


57-69 


54-45 


50-61 


17 


57-06 


5358 


48-92 


47-79 


47« 


17 


61-41 


61-36 


57-60 


S4-43 


50*3 


lg 


S8-93 


53-58 


49-50 


47-97 


4771 


IS 


66-47 


60-96 


5770 


54-55 


50-67 


"9 


57-43 


54-48 


4998 


48-K. 


47-77 


19 


67-68 


63-44 


57-79 


54-70 


50-81 


M) 


6a- 10 


54-99 


50-41 


48-36 


47-77 


10 


70-30 


63-90 


58-13 


54-83 


50-85 


ai 


59-47 


56ai 


50-86 


48-61 


47-83 


31 


68-50 


64-45 


S8-51 


54-91 


50-88 


M 


5907 


5S-98 


51-22 


4876 


47-66 


23 


6690 


64-36 


58-95 


55-00 


50-93 


Z3 


64-67 


5686 


5I-57 


48-99 


4r83 


23 


64-85 


63-50 


59-31 


55-33 


51-08 


a4 


6091 


5753 


51-98 


49-17 


47-75 


34 


63-46 


63-94 


59-40 


55'49 


51-13 


25 


5819 


56-97 


53-45 


49-42 


47-79 


25 


63-18 


63-40 


59-45 


5569 


51-31 


36 


59-86 


55-96 


52-74 


49-64 


47-80 


36 


61-07 


61-99 


59-38 


55-81 


51-26 


17 


S907 


56-7S 


52-86 


49-89 


4788 


37 


59-3* 


60-71 


S9-30 


55-89 


51-38 


as 


6374 


56-88 


53-24 


50-32 


48-15 


38 


61-35 


60-17 


59-18 


56-16 


51-55 


*9 


59-88 


57-70 


53-49 


50-58 


48-37 


29 


61-36 


60-08 


58-91 


56-19 


51-63 


30 


60^3 


57-45 


53-73 


50-81 


48-38 


30 


59-83 


60-17 


58-75 


56-31 


51-75 


31 


S7-» 


56-68 


53-83 


50-90 


48-36 














Hniu 


«•« 


53-11 


49-63 


48-35 


47-56 


'^ 


63-30 


60-60 


57-13 


53-98 


50-31 



Digiiizccb, Google 



Vndetyround Tenvperature at Oxford, 



TtrnftnOnre of the Qrmmd tU differmt dt^Gu iOow the Bmfaee, 
read daHjf near Noon. 



IflXO. 


Depth. 


IBIO. 


Depth. 1 


I. 


II. 


riL 


rv. 


V. 


I. 


n. 


UI. 


IT. 


V. 


(t fn 


ft In 


ft. In. 


ft, in 


ft, JD 


K, in 


ft. In. 


ft. In. 


ft. in. 


ft in. 




o ^ 


. 6 


3 6i 


5 8- 


9iii 




6i 


I 6 


3 6} 


584 


9iii 


jQly 


^ 




„ 


„ 


„ 


Aug. 


, 





. 





, 


I 


6oo6 


59-79 


58-63 


56-23 


51-84 


I 


64-ig 


61-73 


58-50 


56-57 


5349 


3 


S9-9» 


59-67 


58-48 


56-21 


5>-94 


3 


63-06 


61-72 


58-71 


56-61 


53-51 


3 


5918 


59-27 


s8-3^ 


56-14 


51-98 


3 


6t-4. 


60-57 


58-89 


56-68 


5355 


4 


S9-*9 


S8-96 


58-21 


56-16 


52-05 


4 


6rS8 


60-s. 


58-9" 


56-75 


53-58 


5 


S976 


59-13 


58-05 


S6-ia 


52-12 


5 


63-64 


60-91 


58-91 


56-80 


53-58 


6 


60-93 


59-59 


57-92 


S6-08 


5220 


6 


62-06 


60-93 


58-93 


56-79 


53-60 


7 


58-08 


59- "1 


ST9^ 


56-08 


52-27 


7 


61-41 


60-66 


58-95 


56-89 


53-65 


8 


57*1 


58-3* 


57-85 


56-07 


52-34 


8 


61-99 


60-85 


58-96 


56-88 


53-67 


9 


S8-44 


S8-30 


57-70 


56-03 


52-39 


9 


61-45 


6087 


58-95 


56-95 


5371 


to 


S7-85 


5851 


57-54 


55-99 


52-47 


to 


6305 


60-53 


58-95 


56-95 


53-76 


It 


60-19 


58-44 


57-6. 


S6-.0 


5266 


11 


64-67 


61-33 


59-00 


57-02 


53-80 


13 


61-65 


59-32 


S7S» 


56-01 


52-68 


12 


63-81 


63-08 


59-09 


S7-02 


53-83 


>3 


62-98 


6046 


5756 


55-99 


52-74 


«3 


62-46 


6I-7S 


59-23 


57-09 


53-87 


'4 


6528 


6f3I 


57-79 


55-96 


53-77 


14 


62-78 


6136 


59-29 


57-04 


53-89 


•5 


63-84 


63-28 


58-05 


SS-96 


52-79 


'5 


65-64 


62-02 


59-36 


57-» 


53-92 


i6 


61-66 


6i-6i 


58-39 


55-98 


5279 


t6 


64-42 


63-08 


59-49 


57-24 


53-98 


17 


61-90 


61-37 


58-57 


56-oS 


52-86 


17 


62-62 


62-19 


59-6. 


57-33 


54-03 


i8 


60-33 


60-64 


58-66 


56-19 


52-93 


18 


6345 


6i'Si 


59-86 


57-56 


54-23 


'9 


61-63 


59D7 


58-68 


56-30 


5295 


>9 


64-78 


61-99 


59«3 


57-58 


54-21 


10 


62-49 


60-63 


58-62 


56-37 


53-02 


30 


63-60 


61-95 


5990 


57-67 


54-30 


31 


62-93 


60-80 


58-64 


56-44 


53-04 


31 


6i-S4 


61-65 


59-94 


57-72 


54-34 


32 


62-06 


6fI3 


58-63 


56-44 


53-08 


33 


61-68 


61-39 


59-90 


5778 


54-37 


n 


6ft3 


60-91 


58-77 


56-SS 


53-" 


23 


61-18 


6I-30 


59-88 


5r83 


54-45 


24 


58-96 


60-31 


58-73 


56-57 


S3- '9 


24 


63-34 


61-00 


59-81 


57-85 


54-46 


as 


6cri5 


59-50 


58-64 


5659 


53-22 


25 


61-57 


6I-30 


59-74 


57-87 


54-50 


36 


S9i6 


59-68 


58-59 


56-62 


53-28 


26 


63-78 


61-35 


59-70 


57-88 


5455 


37 


58-68 


59-11 


58-51 


56-62 


53-33 


37 


6046 


60-84 


S9-7a 


sr-90 


54-61 


38 


62-02 


5916 


58-30 


56-62 


53-38 


28 


59-16 


60-30 


59-68 


57-9« 


54-66 


39 


63-18 


60-34 


58-24 


56-64 


53-38 


29 


58-48 


59-50 


59-54 


57-92 


54-70 


se- 


63-08 


60-46 


5828 


565s 


53-44 


30 


59-29 


59-33 


59-31 


Sr-92 


54-75 


al 


63-91 


60-69 


58-39 


56-57 


53-46 


31 


5997 


593' 


59-13 


57-90 


54-79 


Hnu 


60-85 


59-95 


58-25 


56-27 


52-76 


Iftuu 


63-25 


61-12 


59-34 


57-33 


54-08 



Digiiizccb, Google 



by Platinum Resistance Thermometers. 



Temjierature of the Owvnd al different d^hs bejow the Surfiux, 
read dattg near Noon. 



leio. 


D^h. 


1910. 


Depth. 1 


I. 


II. 


III. 


IV. 


V. 


I. 


II. 


III. 


IV. 


V. 




rt. In. 


ft. In. 


ft In, 


rt. In. 


tt. In. 


ti. In 


ft. in. 


ft In 


ft In 




06j 


1 6 


3 ^ 


S 8i 


9 Hi 




6i 


( 6 


3 6i 


5 H 


9 111 


Sept. 




„ 





„ 


, 


Oct. 


J 


, 


„ 


„ 







fcS9 


59-56 


59-00 


57-85 


54-84 


I 


56-9S 


5659 


56-14 


55-72 


54-64 




61-50 


59-85 


5893 


57-78 


54-88 


2 


58-51 


57-00 


56-21 


55-72 


54-61 




6084 


60-39 58-91 


57-7!s 


54-90 


3 


57-6. 


57-3" 


56-25 


5571 


54-59 




S8-.0 


59-67 ; 58-89 


57-61 


54-90 


4 


56-68 


56-53 


5635 


55-71 


54-55 




56-62 


58-66 


58-86 


57-56 


54-88 


5 


56-57 


56-34 


56-35 


55-74 


5455 




sro6 


58-14 


58-68 


57-56 


54-88 


6 


56-0. 


5634 


56-44 


55-92 


5475 




57-- 


580s 


58-46 


57-5' 


54-88 


7 


5578 


55-85 


56-35 


55-90 


5470 




5851 


5806 


58-3* 


57-49 


54-95 


8 


57-04 


55-99 


56-25 


55-85 


54-66 




58-28 


58-42 


58-17 


57-40 


54-91 


9 


55-98 


56-2. 


56-16 


55-81 


54-64 




57-20 


58-06 


58-12 


57-33 


54-93 


10 


57-69 


56-32 


56-12 


55-76 


54-64 




5853 


S8-IO 


58-05 


57-27 


54-93 


11 


56-89 


56-41 


56-14 


55-76 


54-64 




58-77 


58-46 


57-97 


57-22 


54-95 


12 


54- 16 


56-32 


56-12 


5574 


54-66 




58-44 


58-03 


57-94 


57- >6 


54-95 


13 


53-42 


55- 13 


56-07 


55-72 


54-68 




55*6 


57-61 


57-88 


57-09 


54-97 


14 


S>-S7 


54-3* 


55-94 


55-72 


54-70 




55-51 


56-71 


57-78 


57-07 


54-95 


'5 


50-20 


53-47 


55-69 


55-69 


5470 




56-80 


56-68 


S7S4 


57-02 


54-95 


16 


5 1 -35 


53-65 


55-35 


5558 


54-63 




56-95 


56-77 


Sr-38 


56-95 


54-95 


'7 


53-^ 


53-06 


54-97 


55-47 


54-61 




57-16 


56-95 


57-27 


56-91 


54-93 


18 


52-88 


53-33 


5473 


55-33 


54-57 




56-43 


5688 


57-15 


5679 


54-95 


19 


53-46 


53-37 


54-57 


55-18 


54'55 




54-68 


56-07 


57-09 


56-7. 


54-95 


20 


52-25 


53-^ 


54-48 


55-04 


54-52 




S3-«i 


55- "I 


56-95 


56-64 


54-95 


21 


50-76 


5^-56 


5436 


54-93 


5448 




53-7" 


5477 


5666 


56-55 


54-91 


23 


50-58 


52-16 


54-19 


54-82 


54-46 




53-49 


54-37 


56-37 


56-43 


54-90 


"3 


50-31 


51-91 


54-00 


54-72 


54-43 




55-38 


5463 


56-12 


56-32 


54-88 


24 


50-40 


51-73 


53-80 


5461 


54-41 




55-69 


S5-!» 


55-98 


56-19 


54-81 


*S 


50-88 


51-60 


53-58 


54-50 


54-37 


26 


56-39 


55-78 


55-87 


56-03 


54-82 


26 


52-?7 


5' -93 


5338 


54-34 


54-37 


27 


58-64 


55-83 


55-87 


55-96 


S4-8I 


27 


5r9i 


5»-47 


53-42 


5434 


54-36 


sS 


57-74 


56-08 


55-90 


55-85 


54-77 


a8 


50-76 


5»-25 


5337 


54-21 


54-34 


>9 


58-48 


56-66 


55-9* 


55-78 


54-68 


29 


50-79 


5>'93 


53-37 


54-18 


54-33 


30 


S8-53 


56-79 


56-03 


55-76 


54-68 


30 


50-58 


51-82 


53-*9 


54-10 


54-2S 














31 


47-»8 


5«-55 


S3-'3 


5394 


54-21 


Mtua 


57-ao 


57-ai 


5r47 


56-92 


54-89 


"-" 


53-40 


54-12 


5505 


55-22 


54-54 



SAI>GLI7FK OBSEBTATIOKfi, 19II-I915. 



Digitizcc by Google 



I Underground Temperature at Oxford, 

Mean JlfonM^ Temperalure iffthe Gromi at the Sad^Mffe Obaervaton/. 
Thermometer I. Depth 6| in. 



Te.r. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay 


June 


July 


Ang. 


Sept. 


Oct. 


Nov. 


Dec 


£S 


1898 


" 








' 


• 


" 


' 


' 


^ 


4617 


4389 


• 


1899 


40-47 


40-09 


41-34 


4873 


54-86 


66-73 


6943 


69-33 


59-34 


48-99 


46-73 


38-14 


53-007 


1900 


3907 


37'35 


39-72 


48-10 


54-45 


62-42 


68-26 


63-95 


5977 


51-59 


46-50 


44-56 


51-31* 


1 901 


38-69 


36-52 


40-15 


49-03 


57-53 


63-45 


68-71 


65-43 


6o-o8 


52-'2 


42-65 


38-64 


51-083 


1903 


40-95 


35-83 


44-11 


48-12 


5a-55 


6058 


64-78 


63-27 


58-45 


SO-75 


4493 


40-39 


50-309 


■903 


38-62 


43-+* 


44-73 


46-47 


5571 


6029 


6442 


61-38 


58-89 


52-92 


44-3' 


3923 


50-866 


1904 


37-93 


38-66 


41-33 


49-93 


55- > 5 


61-36 


68-01 


64-03 


57'35 


Si'7 


43'4l 


39'SS 


50*47 


1905 


36-68 


40-32 


44-83 


47-34 


56-03 


6.-7. 


68-27 


63-5" 


57'35 


47-oS 


41-71 


40-3O 


50-4ao 


19c* 


40-04 


37-67 Ui-85 


474B 


54-49 


62-36 


6597 


66-33 


61-85 


54-23 


4bio 


3957 


51-487 


1907 


37-96 


36-63 43-14 


48-49 


S4'93 


57-6. 


61-33 


61-24 


5930 


5 '-48 


4S-20 


40-92 


49-853 


1908 


35-90 


39-82 


40-S6 


44-86 


56-84 


63-33 


64-90 


63-13 


56-96 


54-55 


46-34 


41-17 


5o^i39 


1909 


3773 


3S49 


39-47 


49-89 


5755 


58-04 


62-24 


64-40 


56-32 


53-31 


41-90 


39-20 


49-630 


1910 


38-87 


39-86 


42-84 


47-11 


SS-ai 


63-28 


60-89 


62-10 


57-10 


53-I9 








.™. 


38575 


38-47» 


4.030 


47963 


55-443 


61-655 


65-601 


63-917 


58-555 


51-782 


H-663 


40-4S5 





Thermometer II. Depth i ft. 6 in. 



Tear. 


Jan. 


F.b. 


Har. 


Apr. 


May 


June 


July 


.. 


S.pl. 


Oct. 


Nov. 


Deo. 


H^ 


1S98 


• 


• 


' 


- 


' 


• 


= 


• 


• 


- 


48-51 


4S-3S 




'899 


43-07 


41-34 


41-91 


4r46 


53-95 


62-89 


6593 


67-79 


61-13 


51-14 


48-48 


4108 


53-013 


1900 


40-18 


3840 


40-73 


46-41 


53-91 


59-64 


6500 


63-25 


60-27 


53-68 


4839 


4583 


51-333 


1901 


40-8S 


3816 


40-94 


4698 


S479 


607s 


6569 


64-52 


60-14 


54-16 


4553 


40-78 


51-108 


1902 


41-06 


37-5* 


43-85 


47-39 


50-70 


57-45 


63-66 


eo-96 


58'43 


5219 


46-94 


43-39 


50194 


'903 


40-27 


43-59 


44-55 


46-21 


52-80 


5779 


63-4. 


60-54 


58-49 


54-00 


46-58 


41-49 


50-727 


1904 


39-40 


39-99 


4r38 


48-19 


53-96 


sSf-s 


64-53 


62-88 


57'87 


53-53 


4b- 12 


41-23 


50-475 


1905 


38-!7 


40-89 


44-14 


46-86 


5317 


5934 


64-82 


62-69 


5773 


4953 


438s 


41-86 


50-303 


1906 


4.-.3 


39-39 


42-02 


4656 


5178 


58-89 


62-84 


64-33 


6202 


55'30 


47-65 


43-47 


51-190 


1907 


39-87 


37-95 


42-79 


4773 


52-59 


56-15 


59-70 


60-52 


59-oS 


53-10 


47-36 


42-69 


49-953 


1908 


37-87 


40-64 


4i-,14 


4464 


53-74 


59-65 


6280 


62-77 


5682 


55-46 


48-04 


43-55 


50-610 


1909 


39*9 


37-34 


39-05 


4767 


5370 


5628 


6015 


62-76 


5676 


5426 


44'37 


40-83 


49405 


1910 


40<3 


39-97 


43-S" 


4580 


53-36 


6059 


59-87 


60-96 


57-05 


53-90 








.». 


40-249 


39-590 


frioo 


46-8.7 


53-863 


58-996 


53033 


S3-831 


58-814 


53-270 


46-810 


42-4S3 





Digiiizccb, Google 



by Platinum Resistance Thermometers. 



Mean MmtHig Temjpeninn of Out OrmmA at fhe Badt^e Obtemaory. 
Thermometer III. Depth 3 ft. 6^ in. 



Tmt. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay 


lape 


J«ly 


Aug. 


Sept. 


Oat 


Hot, 


Dw. 


iZS 


.898 




, 


' 




• 


" 


' 


- 


' 


• 


51-39 


47-66 


' 


1899 


44-68 


43-25 


43-a" 


46-61 


SO^ 


sS-29 


6215 


64-88 


62-03 


54-29 


50-99 


45-35 


53-M4 


I9C» 


4a-58 


4-63 


42-11 


44-97 


50-74 


56- '3 


60-62 


61-91 


59-97 


55-93 


51-16 47-94 


51-224 


1901 


43-98 


41-26 


41-29 


45-26 '5' 89 


57-55 


61-95 


63-01 


60-23 


56-31 


49-53 


44-43 


5 '-474 


1903 


43-6' 


40-66 


43'6o 


46-37 49-32 


54-12 


59-92 


59-37 


58-46 


54-15 


49-93 


45-16 50-3891 


1903 


43'09 


44-07 


44-89 


46-48 


50-21 


55-20 


5954 


59-36 


57-96 


55-40 


49-71 


4496 50-906 1 


1904 


423a 


41-89! 42-18 


46-60 


S074 55-68 


60-61 


6171 


58-58 


54-30 ! 49-89 


4436 


50-738 


190s ■4a-io 


42-04 


43H4 


46-59 


5055 55-63 


61-13 


61-69158-48 


52-91 47'*4 44-39 


50^549 


1906 1 431a 


417s 


42-75 ' 45-62 


49-62 


55-36 


59-64 


61-91 .61-67 


j6-8i :50'39' 46-36 


51-250 


1907 4a'84 


40-44 


4276 4686 


50-45 


5435 


57-21 


59-23 58-50 


54-93 49-90; 45-14 


So-2.7 


i9t>8 411S 


41-94 


41-40 44-67 


50-07 


56-25 59 82 ,61-26 157-27 


56-34 50-73 


46-88 


50-732 


1909 


42-94 


40-45 


3996 46-00 


5"-K' 


54-59 


57-57 


60-47 57-43 


55-38 i 48-4' 


43-73 


49844 


1910 


4313 


41-41 


43-09 45*6 


49-70 


57-13 


58-10 


59-22 57-28, S4-86J ... 


-.. 




M«ii< 


42-962 


41-649 


+a-757W5-94' 


50-454 


SS-8S7 


59-855 


61-168 s8-98855-"344r939 


4S-53C 





Thermometer IV. Depth 5 ft. 8i in. 



Tear. 


Jan. 


Feb. 


H«T. 


Apr. 


«« 


Jane 


July 


Aug. 


aept 


Oct. 


KOT. 


Dec. 




1898 






" 




• 






' 




- 


5a-8s 


49-47 


- 


1899 


46-80 


4508 


44-74 


46-40 


49-54 


54-73 


58-74 


61-66 


61-19 


5612 


52-69 


4858 


5a-.»9 


1900 


4S-0S 


43-.0 


43-34 


44-74 


49-19 


53-35 


57- '7 


59-76 


S8-98 


56-71 


52-99 


49-81 


51-183 


1 901 


46-58 


44-06 


43-7' 


44-93 


49-76 


54-68 


58-52 


60-76 


59-58 


57-09 


52-19 


47-58 


51-620 


1902 


45-44 


43-58 


44-14 


46-14 


48-50 


51-83 56-75 


57-61 


57-57 


54-99 


51-82 


47-64 


50-501 


1903 


45-58 


45-02 


4560 


46-79 


48-80 


53-10,56-63 


57-79 


57-16 


55-74 


5177 


47-75 


50-978 


1904 


45-" 


43-77 


43-58 


46-01 ' 49-27 


53-' 5 


57-14 


59-71 


5a'i2 


55-14 


52-06 


47-32 


50-866 


1905 


44-83 


43-68 


44-43 


46-54 


49-01 


53-0O 


57-61 


59-68 


58-16 


54-59 


49-88 


46-72 


50-678 


1906 


45- '4 


43-87 


43-80 


45-41 


48-39 


5256 


56-74 


59-26 


60-14 


57-23 


5256 


49-02 


5i-'77 


1907 


45-49 


43" 


4364 


46-41 


49-10 


52-58 


55-05 


57-45 


57-38 


55-56 


51-69 


4730 


50-397 


1908 


44-20 


43-59 


43-80 


45-02 


48-10 


53-33 


56-92 


59-00 


5712 


56-24 


5257 


4921 


50-758 


1909 


45-78 


4332 


41-85 


45" '7 


4939 


5279 


55-26 


58-04 


57-22 


55-55 


51-19 


46-47 


50-169 


1910 


45-1 ' 


43-31 


44-OI 


45-21 


48-26 


54-02 


56-15 


57-22 


56-75 


55-07 








U«m. 


*S-+»7 


43-79I 


43-887 


•"=■ 


48943 


53260 


56-890 


58-995 


58-281 


55-836 


52-022 


18-073 





DigilizocB, Google 



Underground Temperature at Oxford. 

Mean MohOHs Temperatare o/the Cfrmmd at the SaSeUffe Gbaervatory, 
Thermometer 7. Depth 9 ft. iiiin. 



Ye.r. 


Jan. 


Feb. 


Mmr. 


Apr. 


Hay 


Jpne 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


H^ 


1898 


' 


= 


" 


" 


" 


' 


- 


:. 


; 


" 


53-43 


5i°-85 


- 


.899 


49'97 


48-33 


47-42 


47-37 


48-53 


So-88 


53-85 


56-39 


S7-80 


56-71 


54-48 


52-33 


52-005 


1900 


49-48 


47-3S 


46-19 


46-16 


47-84 


50- 1 1 


52-70 


55-29 


56-33 


55-97 


54-42 


52-36 


51178 


1901 


50-24 


4826 


46-85 


46-S6 


48-19 


Sro6 


S3-8S 


56-46 


57-14 


5654 


54-56 


51-67 


51-782 


i9ca 


4914 


47-82 


46-66 


47- '3 


48-16 


4970 


52-27 


54-32 


55-18 


S4-80 


53-39 


Sro8 


50-804 


1903 


49-14 


47-73 


47-47 


47-68 


48-27 


50-64 


52-63 


54-64 


55-24 


55-02 


53-65 


S'-38 


5'-«24 


1904 


4917 


47-3' 


46-49 


46-65 


48-09 


50-19 


52-67 


5551 


56-04 


55->8 


53-70 


51-20 


31-018 


1905 


489a 


47-22 l46'68 


47-16 


48-14 


50-20 


52-90 


55-46 


56-11 


55-14 


52-79 


So-29 


50-918 


1906 


48-54 


47-27 


4634 


46-45 


47-66 


49-61 


52-45 


54-75 


56-39 


5622 


54-45 


53-11 


51020 


1907 


49-57 


47'S8 


46-46 


4698 


48-21 


50-24 


52-04 


53-98 


54-89 


54-97 


53-38 


50^39 


50-725 


1908 


48-48 


46-90 


46-38 


46-31 47-17 


4976 


5*54 


54-78 


55-47 


SS-06 


53-92 


51-93 


So-725 


1909 


4969 


47-69 


45-96 


45-97 4786 


50- '5 


52-00 


54-04 


5523 


54-73 


53-36 


50-46 


50-595 


1910 


4841 


46-92 


46-22 


46-14 


47-48 


50-28 


52-68 


53-96 


54-74 


54-39 








HMD. 


49229 


47-535 *6-S93 


46-713 


47968 


So-235 


52715 


54965 


55-872 


55-394 


53-794 


51-421 





Mean JKonthijf Temperature of the Air at a height of\ft. above Surface. 



Year. 


Jan. 


Feb. 


H»r. 


Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


5SS 


1898 


• 






- 


" 


• 


" 




' 




45-65 


4^80 




1899 


42-05 


41-81 


41-10 


46-90 


51-34 


61-64 


6524 


66-02 


57-34 


47-82 


46-90 


36-46 


50-385 


1900 


40-40 


37-39 


3847 


48-27 


5'-i7 


58-56 


66-26 


6016 


57-30 


50-55 


45-90 


45-61 


50-003 


1901 


38-10 


35-88 


39-23 


48-49 


53-3' 


58-67 


6514 


61-48 


57-53 


49-75 


40-22 


38-74 


48-878 


1902 


41-42 


35-02 


4465 


46-46 


4846 


57-49 


60-31 


59-10 


SS-65 


49-72 


44-64 


4077 


48-641 


1903 


4026 


4496 


4546 


44-19 


52-22 


55-57 


60-38 


58-60 


56-50 


51-84 


43-80 


3871 


49374 


1904 


39-40 


38-65 


40-33 


4878 


52-27 


sroi 


64-17 


60-56 


54-54 


49-42 


40-94 


3925 


48-777 


1905 


37-94 


41-86 


44-86 


45-71 


52-60 


58-32 


54-84 


59-64 


54-92 


45-05 


41-17 


39-85 


48-897 


1906 


42-32 


3796 


41-54 


46-18 


52-00 


58-49 


6z-6a 


64-22 


58-49 


52-65 


45-85 


37-76 


50-007 


1907 


38-43 


37-47 


44-.8 


4613 


52-09 


55-03 


5779 


59-19 


57-14 


50-41 


44-49 


41-54 


48-658 


1908 


36-49 


42-03 


4009 


4296 


55-53 


59-33 


61-78 


59-51 


55-57 


53-00 


46-zi 


39-52 


49335 


1909 


3822 


36-51 


39-04 


49-15 


53-76 


53-27 


58-93 


61-61 


5402 


52-04 


41-25 


40-33 


48-178 


1910 


39-38 


42-11 


42-66 


45-97 


52-62 


59-30 


57-06 


59-99 


54-89 


5>73 








MuDt 


39534 


39304 


41-801 


46-599 


52-281 


57-723 


62-043 


60-840 


56-158 


50-333 


43-918 


40-362 





Digiiizccb, Google 



APPENDIX. 



GontaiDing : — 

L Mean Monthly Reading of Uie Barometer for a6 yeus (1890-1915). 
II. Mean Monthly Temperatnre of the Air for a6 years (1890-1915). 
in. Hean Monthly Temperature of Evaporation for a6 yearn (1890-1915). 
IV. Highest Temperature of the Air in each month for 36 years (1890-1915). 
V. Lowest Temperature of the Air in each month for a6 years (1890-1915). 
VI. Monthly Amount of Bain for 26 years (1890-1915). 
Vn. Mean Monthly Amount of Cloud for 36 years (1890-1915). 
Vm. Monthly Amount of Bright Sunshine for 35 years (1881-1915). 
IX. Mean Monthly Amount of Ozone for 36 years (i89o-i9i5). 
X. Mean Monthly Velocity of the Wind for 35 years (i8di-i9i5). 



Digitizcc by Google 



Mean Monthly Sending of the Barometer. 



Xean MontM!/ Readings of the Barometer /or each Tear, iSgotoi^is, and/br 
the Sixty-one Years, 1855 to 1915, at the Badc^ffe Obsematorp, (k^fbrd. 

(The Heau Monthly BesdingB for the prevloDa Thiitj'^Te Yean will be found 
in vol. xM, p. 66.) 



Year. 


Jan. 


Feb. 


Hu-, 


Apr. 


H*7 


June 


July 


Aug. 


Sept 


Oct 


Nov. 


Dec 


Twl7 
■I«dL 


18^ 


Z9680 


in. 
29-973 


19-606 


29-600 


29-612 


29770 


29-683 


iD. 
29663 


Id. 
29-920 


In. 
19877 


29-646 


Id. 
29-806 


Id. 
29-736 


1S91 


29-906 


30-231 


29-596 


29743 


29-557 


29-795 


29-706 


29-582 


29768 


19-528 


29-609 


19-728 


29-729 


1891 


29-632 


29-570 


29796 


19-788 


29-764 


19-769 


29-791 


29-694 


29-746 


29-486 


19-810 


29-759 


29-717 


1893 


29-8a6 


29469 


29-897 


29-932 


29-830 


29779 


29-671 


29-800 


29642 


29-678 


29-766 


29752 


297 54 


1894 


J9-6" 


29-810 


29-736 


29633 


29-717 


29-782 


29661 


29-701 


29-916 


19-687 


19-732 


29-790 


29-732 


189s 


29-467 


29866 


29-494 


19-670 


29-859 


29-847 


29-645 


29-679 


29-917 


29-616 


19-640 


29-563 


29689 


1S96 


30112 


30-096 


29-574 


29931 


30-012 


29-713 


29-791 


29-805 


19-526 


29-503 


29914 


29539 


20-793 


1897 


29661 


29862 


29-436 


29626 


29-748 


29-793 


29-791 


29-595 


19-770 


29-939 


29955 


29-694 


29-739 


1898 


30-085 


29724 


29-666 


29680 


29-611 


29-764 


29-89. 


29-788 


29-873 


29-60. 


29-614 


29813 


19-760 


1899 


19-587 


*9'6S3 


29-855 


29594 


29-790 


29838 


29850 


29865 


29635 


29-835 


29-948 


19-660 


29-759 


1900 


29-686 


29-334 


19-781 


29-753 


29744 


19-702 


29-776 


29-728 


29-900 


29-739 


29-502 


19-672 


29693 


1901 


29-790 


29-834 


29-S33 


29-606 


19-860 


19-814 


19-771 


29-820 


29686 


29-700 


29-942 


29-415 


29-732 


1901 


29930 


29-641 


29-620 


29-721 


29-753 


29689 


29806 


19-700 


29-843 


29-757 


29-641 


29-824 


29-744 


1903 


29-738 


19893 


29593 


29667 


29-658 


29-816 


19-711 


29-635 


29-794 


29-407 


29-830 


295' 4 


29-6S8 


1904 


29703 


29-350 


29-751 


29-719 


19-722 


29-830 


29-801 


29-791 


19-842 


29-881 


19-846 


29-705 


29-745 


1905 


30-042 


29947 


a9-495 


29-619 


29906 


29-729 


29-831 


29-658 


29748 


29-809 


29-464 


30-001 


29771 


1906 


29-716 


29548 


29-781 


29-856 


29-634 


29904 


29-8.0 


29766 


29-981 


296,1 


29-655 


29-741 


29-750 


1907 


30-100 


29-795 


29-950 


29-548 


29637 


29-638 


19-814 


29-773 


29-898 


19-413 


29-752 


29-529 


29-737 


1908 


29-922 


29-866 


29-615 


29-727 


29-769 


29862 


29-791 


29-76S 


29-749 


29899 


29-828 


19-688 


29-790 


1909 


29-935 


I9-9I6 


29289 


29-753 


19-874 


29744 


29-710 


29779 


29-811 


29570 


29-805 


29442 


29719 


1910 


29-617 


29-410 


29-927 


29-610 


29661 


29665 


29-655 


29-664 


30-004 


29-790 


29-417 


29-464 


29657 


191 1 


30-095 


29-949 


29693 


29-789 


29-762 


29-765 


29-933 


29-778 


29835 


29-680 


29497 


19-484 


29-773 


1912 


29703 


29422 


29-460 


29-932 


29-74. 


29-588 


29696 


29-511 


29-931 


29694 


29765 


29-667 


29-676 


1913 


29-537 


29934 


29-622 


19-615 


29-670 


29-848 


29-830 


29-827 


19-730 


29-619 


29-661 


29-868 


29-730 


1914 


29-920 


29-494 


29-388 


29-851 


29-866 


29-813 


29-647 


29-793 


29-844 


29-779 


29-638 


29-349 


29-698 


I91S 


29-390 


29-369 


29-766 


29'836 


29-801 


29803 


29-664 


29-778 


29776 


29795 


297 '3 


29-385 


29-673 


Heuu 


29757 


29-741 


29-669 


19-708 


29747 


29-770 


29-748 


29-726 


29-762 


19-681 


29705 


29-690 


29-7«S 



Digiiizccb, Google 



Mean Monthly Temperature of the Air- 



M&tn Xont?iii/ Readings of the Dry BttW ThernKmeter for each Year, 1890611915, 
and for the Sixty-one Yean, iSsSloigis, at the Badcl%ffe Observatory, Oxford. 

(The H«Mi If oathly Beadinga for the pKvious Thirty-five Teara will be found 
in Tol. xlvi, p, 67.) 



Tew. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Not. 


Dec 


';^. 


1890 


43^0 


37- > 


43-3 


45-° 


533 


57-0 


58-7 


58-2 


58-9 


489 


42-9 


38-9 


47'93 


1891 


340 


37-8 


39-1 


44-' 


49-0 


588 


59-= 


S7-6 


57-8 


49-5 


42-6 


399 


4r4i 


1S93 


36-4 


388 


367 


46-4 


54-1 


57-3 


5r7 


605 


5S-2 


44-8 


43-5 


35-7 


47«1 


1893 


3S-6 


4I-0 


46-1 


53-0 


56-7 


6t'3 


62-1 


647 


56s 


504 


41-3 


40-3 


50*s 


1894 


38-4 


41 -s 


44-1 


499 


49-3 


ST2 


60-7 


5r9 


53-0 


491 


461 


41-4 


49^5 


1895 


330 


a87 


41-9 


47-4 


56-1 


607 


to* 


61-3 


60-6 


454 


46-8 


397 


48-5S 


1896 


40-7 


401 


4S-6 


49-0 


S4» 


62-2 


63-3 


588 


56-> 


45-4 


39-9 


40-1 


49-61 


1897 


3i'o 


43-S 


445 


45-6 


51-2 


60-4 


63-a 


6r8 


545 


49-8 


453 


40-6 


49'» 


1898 


437 


40-9 


39-6 


47-9 


509 


S7-3 


6l-2 


63-3 


60-7 


52-4 


45-7 


45-8 


S078 


1899 


42-1 


41-8 


4I-I 


46-9 


S'-3 


61-6 


65-2 


66-0 


57-3 


47-8 


46-9 


36-5 


5038 


1900 


40-4 


37-4 


385 


48-3 


S12 


58-6 


663 


60-2 


573 


JQ-6 


459 


45-6 


50M 


1901 


381 


35^ 


39-a 


48-5 


53-3 


587 


65-1 


6'S 


S7S 


498 


40-1 


387 


48-88 


1903 


41-4 


35-0 


44-6 


46-5 


48-5 


57-5 


60-3 


59-1 


55-6 


497 


446 


40-8 


48-63 


1903 


4^3 


4S-0 


45-S 


44-* 


Sa-2 


55-6 


604 


58-6 


56-5 


51-8 


43-8 


38-7 


49-38 


1904 


39-4 


38-6 


40-3 


488 


S'-3 


57-0 


64-2 


60-6 


54-5 


49-4 


40-9 


39-3 


48-77 


1905 


37-9 


41-9 


44-9 


45-7 


S2-6 


58-3 


64-8 


59-6 


S4-9 


4S-0 


41-2 


39-8 


48-88 


1906 


42-3 


38-0 


41-5 


46-2 


520 


58-5 


6a-6 


64-2 


S8-S 


5a-7 


45-8 


37-8 


So-oo 


1907 


384 


37-5 


44-2 


461 


S3-. 


5S-0 


57-8 


59-2 


57-1 


5<^4 


44-s 


4>-5 


48-65 


I»a8 


3frS 


43-0 


40-I 


43-0 


55-5 


59-3 


6i-8 


59-5 


55-6 


S3'o 


462 


395 


49-33 


1909 


38a 


365 


39-0 


49-2 


53-8 


S33 


58-9 


61-6 


54-0 


52-0 


41-3 


403 


4818 


1910 


39-4 


421 


437 


460 


52-6 


59-3 


57-1 


60-0 


S4'9 


517 


38-1 


44-3 


49-02 


1911 


38-5 


41-3 


41-3 


45-8 


55-6 


59-4 


678 


66-6 


59'7 


49-4 


43-6 


44-2 


Sl-08 


191a 


388 


430 


4S'5 


49-1 


55-4 


57-6 


61-3 


559 


5a-4 


46-6 


43-8 


45-8 


49-60 


"913 


41-3 


40s 


44-4 


469 


53-6 


59-3 


S8-4 


60-6 


57-7 


5a-5 


48-2 


4f3 


50-38 


1914 


38-3 


+4-3 


434 


50-8 


5*7 


59-5 


60-9 


6i-8 


56-7 


si-i 


44-6 


41-2 


5»-43 


1915 


39-S 


40'4 


41-6 


469 


53-0 


59-2 


593 


60-6 


57- " 


486 


382 


43-3 


48-98 


y™ 


38-65 


39-81 


41-79 


46-99 


Sa-46 


5851 


6158 


60-74 


56-38 


4953 


43«> 


39-91 


49-11 



Digiiizccb, Google 



Mean Monthly Temperature of Evaporation. 



Mean MonlhlifJleadmgs of the Wet BiM Thermometer Jbrtach Year, 1890-1915, 
(Old for the Sixty-one Years, 1855^ i^is,attheSadeUffeObaervatorj/, Oxford, 

(Th« Hean Hoatbly Beadlnga for the prsTiona Thirty-flrB Yetra will be found 
in Tol. xlri, p. 68.) 



Year. 


J&D. 


FBb. 


M«r. 


Apr. 


M.y 


June 


July 


Aug. 


Sept. 


Oct. 


No». 


Dee. 


TmiIj 


1890 


415 


35-9 


411 


42-0 


495 


53-6 


SS-O 


54-6 


55-6 


46s 


41-4 


28-3 


4543 


tS9i 


317 


362 


369 


41-3 


461 


55* 


55' 


545 


S4S 


47-2 


41-2 


38-S 


4495 


1892 


3JO 


37-3 


343 


4»-3 


49-8 


53-0 


54-3 


56-J 


S2-0 


437 


43-S 


345 


44-SO 


•893 


34-S 


394 


422 


463 


Si-4 


SS-3 


S7-0 


S8-9 


S2-3 


47-7 


39-4 


389 


4693 


1894 


3fr9 


39-6 


41-4 


47-0 


4Sa 


534 


566 


54-8 


So-6 


4r3 


445 


399 


46-43 


189s 


3 '7 


aj-i 


39"8 


44-3 


50-3 


S4'i 


SS"4 


S6-9 


56-8 


433 


45-' 


384 


45'37 


1896 


39-a 


38-5 


43- i 


4S» 


48-9 


56-8 


57' > 


54-3 


S3-6 


43-5 


37-9 


387 


46-40 


1897 


337 


41-8 


417 


42-4 


46-4 


56-2 


S77 


57-3 


5'-6 


47-4 


43-8 


39-1 


4659 


1898 


421 


38-6 


37-1 


44'i 


475 


533 


55B 


58-3 


SS-8 


50-4 


44-2 


44-0 


47-59 


1899 


40-I 


397 


38-6 


43-S 


47' I 


SS7 


59-1 


597 


531 


45-8 


45-0 


3S-3 


4689 


1900 


38-8 


361 


36-0 


44-2 


471 


S4-0 


59-8 


561 


54' 


47-6 


44'4 


44-1 


46-86 


1901 


368 


344 


371 


44-0 


486 


S27 


60-0 


57-0 


54-3 


47"5 


38-5 


37-4 


45-68 


190a 


395 


337 


42-a 


42s 


44-8 


53-4 


54-8 


55-6 


S3-4 


474 


43-0 


39-0 


4569 


1903 


38-6 


4»S 


427 


4Cr6 


487 


5'-6 


SS-9 


54-8 


53-6 


49-6 


43-1 


37-4 


4651 


1904 


38-. 


36-8 


382 


449 


490 


S2-4 


58-6 


55-9 


Si-4 


47-6 


3^6 


38-. 


45-88 


1905 


361 


39-S 


43-4 


42-8 


47-5 


54-8 


59-6 


55' 


5'-8 


43-5 


39-8 


387 


45-88 


1906 


♦era 


36-0 


388 


41-3 


484 


53-8 


57-0 


587 


S3'3 


50-5 


44-3 


36-3 


4653 


1907 


363 


3S'3 


406 


430 


481 


51-2 


540 


55-1 


537 


481 


43-0 


39-9 


45-69 


.90S 


35' 


39« 


37-6 


40-1 


517 


S4-4 


S69 


54-8 


535 


51-3 


44"3 


38s 


46-39 


1909 


36-6 


34a 


371 


44-3 


47-8 


50-3 


S4-8 


57-3 


Si-7 


497 


39-4 


39-0 


45-18 


1910 


377 


40-I 


397 


42-9 


48-8 


555 


S3'6 


56. 


5'7 


49-6 


36-i 


437 


46-34 


1911 


368 


387 


39-0 


4*'I 


S'5 


54-4 


593 


6o-o 


53-6 


47-2 


4>-3 


42-6 


47-20 


191* 


37-8 


41-3 


43-a 


44-2 


Si-o 


536 


S7-S 


53-8 


49-0 


44-S 


4' -9 


440 


46-73 


1913 


39-9 


38-3 


41 -s 


437 


49-8 


S3-9 


54-6 


SS-8 


546 


SO-S 


46-0 


393 


4733 


1914 


366 


ATS 


41'2 


462 


481 


54* 


568 


577 


531 


48s 


42-8 


39-6 


4717 


19IS 


37-8 


384 


389 


429 


486 


53'5 


55-0 


564 


53-9 


468 


365 


417 


4578 


iS 


37»S 


38-08 


39-3S 


4350 


4839 


S4"09 


56-87 


56-46 


53"4 


4733 


41-28 


38-52 


46-19 



Digiiizccb, Google 



Highest Temperature of the Air. 



Highest Temperature of the Air m each motUh for the Tetav 1890 to 191S, and the 
Means Jorthe Sixtg-four Tears, 185a to 191 s, at the Saidife Obeervatorj/, Oiifbrd. 

(The HighoBt Temperatnre In each month for tha pnviouB ThirtT'-eight Yean 
will b« found in toL xlvil, p. 65.) 



To»r. 


Jan. 


Fob. 


Hm. 


Apr. 


U^y 


June 


jQly 


Aug. 


Sept. 


Oot. 


Nov. 


Dec. 


1890 


5S* 


49-6 


61-6 


62-9 


747 


73-9 


73-4 


74-0 


72-0 


6ro 


S6i 


43-6 


1891 


50-6 


597 


56' 


63-0 


75-2 


7^7 


76-5 


72-0 


77-0 


6'-5 


55' 


S6o 


.89> 


50-2 


Si-o 


57-6 


671 


753 


785 


80'2 


7r9 


68'6 


582 


580 


Sa-3 


•893 


S'-o 


S4-6 


63-3 


77'8 


767 


838 


Sjz 


867 


76-5 


649 


58-8 


ss-i 


1894 


51-6 


539 


616 


671 


64-3 


80-1 


830 


717 


667 


615 


59-9 


52-6 


■895 


50-4 


447 


61-3 


6t-i 


82-4 


79-3 


781 


78-6 


79-6 


70-0 


610 


53-7 


1896 


Sa-6 


54S 


63-4 


63-. 


7S-0 


82-0 


817 


737 


68-9 


62-6 


48-8 


Sa-i 


1897 


483 


55-8 


fe-o 


671 


680 


810 


79-3 


847 


670 


6S-0 


59-0 


570 


1898 


S4-5 


54-0 


54-6 


644 


69-2 


73-9 


80-0 


81-9 


87-9 


66-3 


60-1 


Sfro 


1899 


S3S 


6i-o 


59-6 


63-9 


71-3 


79-6 


85-2 


832 


82-5 


629 


611 


553 


1900 


527 


56-a 


S5-6 


70-8 


67-8 


840 


87-0 


78-8 


73-4 


691 


S9-0 


SS-8 


1901 


515 


48'9 


S3» 


70-7 


77-8 


761 


87-6 


791 


68-9 


70-0 


54-8 


55-» 


1903 


5='4 


53-2 


58-2 


64-0 


70-8 


803 


82-6 


75a 


73-4 


622 


56-9 


5SI 


1903 


S40 


ST-a 


63-6 


59-0 


75-" 


81-4 


8i-o 


735 


71-8 


64-3 


S4I 


50-1 


1904 


537 


53-a 


S6-0 


640 


693 


7S'9 


82-4 


83-4 


69-1 


65-6 


581 


SS'i 


"90s 


54-0 


5»-8 


58-5 


6o-a 


73'S 


75-9 


79-6 


74-2 


69-9 


58-0 


54-2 


S3-' 


1906 


S4-I 


49a 


637 


67-6 


71-6 


8cro 


799 


87-3 


89-3 


68-5 


60-0 


54-8 


1907 


Sio 


Sa-6 


640 


68-0 


77a 


737 


76s 


7»-3 


74-2 


6S» 


57-3 


SS-3 


1908 


53-* 


51-8 


537 


598 


750 


791 


8i'4 


797 


74-6 


72-1 


58-9 


Si-8 


1909 


49-3 


535 


58-3 


67-5 


787 


678 


73-9 


82-4 


67-2 


66-2 


54-0 


S»7 


1910 


5a-8 


53-8 


57-3 


62-1 


73-0 


792 


73a 


734 


713 


67-5 


S4'9 


S4-0 


191 1 


50-3 


54'4 


57-9 


634 


74- i 


80^3 


89-2 


936 


S8-S 


63-5 


S7'9 


S*-4 


igia 


SO-I 


57-6 


607 


67-8 


7S'9 


77-6 


84-4 


694 


65-3 


63a 


55-4 


55-4 


191 3 


S"i 


S4-3 


547 


649 


78-0 


795 


77-2 


79-1 


74-2 


65i 


58-2 


53-3 


1914 


54'i 


554 


63-6 


697 


75-2 


836 


86-1 


78-9 


76-3 


648 


57-9 


S5» 


>9"5 


Si-4 


50-7 


555 


68-7 


74" I 


80-3 


75-0 


74-6 


74-4 


6a-6 


56-2 


55-9 


tor 64 
T-n. 


5r6 


537 


S9a 


66-6 


73-6 


78-8 


81-3 


79-2 


73-5 


652 


57-4 


54-a 



XASCLIFn OBSZBVATIOKB, 19II-I915. 



Digitizcc by Google 



Lowest Temperature of the Air. 



Lowest TentpereUare of the ^ir in each monOt for the Tears 1890 to 1915, and the 
MeanaforiheSixt^four Years, iBst to 1915, at the Saddiffe Observatory, Oxford. 

(The Lowest TemperBture in euih monUi for the preTioDB Thirt^-aight Yaus 
will be found tn to), xlvii, p. 66.) 



Ymt. 


Jan. 


Ptb. 


Mar. 


Apr. 


May 


June . July 


Aug. 


Sept. OoL 


Not. 


De«. 


U90 


18-6 


36-0 


.8-5 


291 


363 


36'8 ■ 45-0 


410 


37-4 


24-2 


225 


8-5 


189. 


irS 


23a 


15a 


«iS 


307 


43'6 1 44-0 


43-3 


447 


30-5 


30-0 


IS7 


1891 


"97 


'7'4 


227 


24-8 


31-0 


367 1 43S 


40-2 


36-0 


»6-5 


274 


>4-3 


1893 


14-0 1 Z7"j 


24-4 


280 


37-8 


370 488 


433 


36-9 


287 


255 20-7 1 


l«« 


119 


23-8 


299 


340 


32-8 


41 -o ' 480 


43"4 


367 


3" 7 


336 1 ^7-2 


>«9S 


12-9 


8-3 


240 


30-0 


373 


40-9 47-1 


44-0 


36-9 


260 i 30-0 


25-3 


1896 


»7-3 


1 1-9 


313 


33-8 


322 


4S'S 1 45-3 


45-2 


39-3 


30-8 24-0 


254 


,89, 


iz'S 


3»-3 


290 


30-3 


322 


43-8 , 43-5 


486 


381 


329 , 31-6 


22-0 


.89S 


30'2 


13-0 


ars 


295 


340 


40-1 


43S 


47' I 


369 


35-6 


27-6 


29-8 


■899 


2Ti 


»3-o 


»-9 


30* 


33* 


42-3 


48s 


47-S 


38-6 


30-4 


25-3 


15-9 


1900 


a6-i 


149 


240 


275 


3S-0 


42-9 


47-0 


47-2 


40-9 


355 


29-0 


27-0 


1901 


i8a 


198 


23s 


32-8 


33-6 


40-S 


497 


440 


40-0 


300 


33-0 


30-I 


1902 


ni 


203 


28' I 


3i'5 


3i-4 


40-9 


424 


457 


35-6 


340 


287 


20-5 


1903 


217 


a7'9 


315 


280 


37-2 


40-4 


441 


43-4 


384 


370 


29-8 


35'0 


1904 


360 


>S-3 


z8o 


3S-4 


37-4 


43-0 


50-4 


42-3 


36-6 


327 


"7-3 


23s 


'90s 


32' 2 


30-6 


30-3 


32'4 


33-9 


4S-6 


46s 


45-6 


39-5 


274 


261 


273 


1906 


28-5 


244 


272 


301 


33-9 


40-9 


434 


46-3 


362 


33-2 


38-6 


21-8 


1907 


IO-4 


217 


aS7 


31-3 


3S-9 


43-0 


42-5 


4S-0 


3S7 


34-8 


298 


30-O 


.908 


190 


251 


178 


284 


39" I 


41-2 


SO-4 


439 


39-5 


31-6 


22-4 


10-9 


1909 


22-3 


20-4 


191 


28-4 


343 


42-8 


46-3 


453 


39-6 


30-5 


27-9 


24-0 


1910 


18-6 


29-8 


*9-3 


295 


33-5 


457 


46-0 


493 


37-3 


422 


320 


27-8 


19.. 


25-4 


21-9 


302 


»6-6 


40-4 


417 


477 


474 


383 


39-5 


28-5 


30^ 


I9I2 


20-9 


.8-3 


339 


29-4 


370 


42^ 


46'4 


42'J 


387 


29-0 


266 


25^ 


191 3 


^■7 


281 


386 


283 


36-3 


439 


47-2 


4S3 


4i-4 


32-4 


Z6'8 


25-8 


1914 


11-3 


29^ 


29-5 


34-4 


32" 


42-0 


454 


469 


343 


351 


27-2 


36-8 


191S 


31-4 j6-6 


264 


322 


33-4 


40-3 


477 


439 


36-5 


^^ 


28-4 


Han. , ' 

(■"■64 117 13-3 


25-0 


295 


337 


41-2 j 45'3 1 44-1 


38'. 


31-5 \ 26-2 1 230 



Digiiizccb, Google 



Monthly Amount of Rain. 



iionihiy AmowrA of Bain, on fhe Qrotmd, for eaA Year, 1890^0 i9r 5, and (AaJfeans 
for the Sixtjf-five Tears, 1851 to 1915, at the Baddiffe Obaerv(Uory, (hiford. 



(The Honthlj Amounts for the previous Thirtj-n 
Tol. xlvi, p. 69.) 



e TekTB will b« found ii 



Ye»r. 


hn. 


Fob. 


Mar. 


Apr. 


M,r 


Jane 


J«ly 


Aug. 


S«pt. 


Oct 


Nov. 


Dm. 


.'S 




In. 


in. 


Id. 


in. 


(n. 


in. 


io. 


Id. 


Id. 


is. 


in. 


Id. 


in. 


1890 


30Q9 


0-737 


0-86I 


I-OI8 


1780 


'■757 


3-048 


2-476 


1-035 


1-322 


.■850 


0519 


18-413 


1891 


fJS" 


0-100 


1-39S 


0948 


^■390 


1-434 


2-450 


4-710 


1-441 


5903 


2-467 


3-386 


2837s 


.89^ 


0470 


0-725 


0-374 


0-767 


1-344 


2-067 


3-323 


3091 


2-322 


3377 


'-936 


0-989 


20-785 


1893 


1-693 


2-728 


0-370 


0-060 


0-906 


0-769 


3-893 


1-093 


0-634 


2-89S 


1-680 


1883 


.8-607 


1894 


1-946 


1-627 


1-773 


.-850 


1-544 


2-910 


3333 


2-743 


1-850 


3-5 '9 


4-964 


2-074 


3o^i33 


189s 


I-6l2 


0-173 


I -541 


T-822 


0182 


1-126 


3597 


2-466 


0-642 


3-019 


4-464 


2-223 


23-867 


1896 


0-659 


0-400 


2-722 


0-682 


0-241 


2-557 


1-471 


3-147 


6-009 


3-'89 


0-862 


3-036 


24-975 


1897 


I7J7 


2-367 


2-899 


ana 


0-701 


2-919 


2-635 


4-292 


2-351 


1-410 


1-174 


2-575 


37192 


1898 


□■504 


'■393 


0-693 


1-419 


2429 


1-373 


0-595 


1-726 


0-409 


4-945 


1-996 


2-566 


19-948 


1899 


Z-96S 


2021 


0289 


1-913 


1-492 


0-794 


1-688 


1875 


2-295 


2756 


2'6z6 


r3'o 


22-024 


1900 


2-366 


4-252 


0-523 


0-947 


1-397 


2-903 


0730 


3-311 


0-666 


2-'7S 


1-916 


3390 


24-576 


1901 


1-050 


I -033 


1-73S 


2-164 


1-342 


1-630 


4-746 


2-267 


1-905 


1-287 


0-576 


3-446 


23-181 


190Z 


0-735 


I -105 


'-33' 


1-248 


1-823 


2-133 


0698 


2-386 


1-232 


1-642 


2-281 


1-442 


18-056 


1903 


2-666 


0-798 


3-239 


2-399 


4-593 


5-818 


3-648 


3547 


.-65. 


6-678 


.-588 


1-087 


37-71* 


1904 


3-»78 


3-071 


1-150 


0-872 


3-305 


1-109 


3-480 


1609 


'■295 


0-901 


.-59» 


1-895 


»3SSS 


1905 


0-738 


0-387 


3-14" 


1-937 


0-828 


3-801 


0-683 


3285 


1265 


i'i8i 


3-»43 


0-908 


21-397 


1906 


3513 


'■590 


1-266 


0-352 


1-771 


3-424 


'■053 


0996 


0-982 


4-1 33 


3245 


1-904 


24-229 


1907 


060S 


I-I27 


0-831 


2-258 


2-345 


2-950 


3-378 


1-376 


0-707 


5343 


1-362 


3-842 


27-024 


1908 


r6j6 


0-872 


2-657 


4309 


1-471 


1690 


2-135 


3032 


1-654 


1-169 


1-121 


1-959 


23-725 


1909 


0-819 


0-425 


2503 


1-98. 


,-898 


3990 


2-417 


3290 


3-1 16 


3-570 


0-636 


3-085 


27-730 


1910 


•■58s 


2940 


o-6o6 


2-872 


2-073 


2-983 


2-OlS 


1-895 


0-439 


3-7" 


3-087 


4958 


39- 1 78 


1911 


o-8m 


1-384 


1-648 


i-iji 


2-206 


1194 


0-422 


1-027 


'-439 


2-459 


2-433 


5-000 


21-165 


1912 


4387 


2-130 


3'»79 


ff020 


2-172 


3-262 


3^093 


4-866 


1-177 


3-176 


■ -849 


3385 


32796 


I9'3 


3-028 


0-973 


2-677 


3-80S 


.6^ 


0-567 


0-790 


0-803 


r873 


4-755 


2-496 


0-945 


25-413 


1914 


0-S47 


2-019 


4-099 


1-172 


,,6. 


3-049 


3-051 


1-858 


0-875 


2-943 


2-913 


5-818 


39-804 


191S 


3-'96i 3-619 


1294 


0-827 


3-56. 


1-383 


4^495 


1-375 


3-933 


J090 


2537 


S-003 


32-302 


S 


2-092 I -610 


1-685 


1-680 


.•999 


2-414 


3-528 


2-405 


2-188 


2-889 


2-227 


^ 


25-931 



Digiiizccb, Google 



Mean Monthly Amount of Cloud. 



Mean Monlhlp AmoutU qf Cloud far each Tear, 1890 to 1915, andjbr ihe Sixt^six 

Tears, 1850 to 1915, at the Badaiffe Observatonf, Oijord. 

Scale - o-o to id'o. 

(The Mean Houtbl; Amoonta for the previoiu Forty Yean will be foand in 

vol, llvi, p, JO.) 



Year. 


Jan. 


Peb. 


Har. 


Apr. 


Hay 


June 


J«lT 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 


mZ» 


.890 


6^ 


6-5 


17 


6-8 


55 


75 


7'4 


fri 


5'3 


57 


6-6 


9-a 


6-7 


1891 


5-4 


S7 


73 


73 


6-8 


fri 


67 


73 


5-8 


6-0 


80 


6-3 


6-6 


.89a 


7-1 


7* 


6-3 


4-2 


fro 


6-1 


7a 


fr6 


fr6 


6-6 


74 


6-5 


6-5 


1893 


7» 


7'4 


44 


3-9 


6-0 


5-8 


7'4 


5-8 


fra 


6-S 


7-3 
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rs 


75 
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54 
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7-2 
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7.9 


7-0 


6-4 


6-8 


4-3 


77 


7'9 


7-2 


7-« 


1899 


6-7 


5-8 


s-> 


r4 


fr2 


57 


5-5 


5-0 


6-3 


54 


7-3 


7-4 


6-2 


1900 


77 


7-0 


7-a 


rs 


71 


7'0 


55 


6-3 


54 


fr; 


7-3 


8-0 


67 


1901 


7-5 


7-9 


7-6 


57 


S-o 


6-3 


57 


54 


67 


fr6 


6-5 


6-3 


6-4 


1902 


6-9 


7-2 
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7-6 
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6-4 


7'8 


57 


7-6 
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79 


7-1 


'903 
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7S 
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72 
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5-6 
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64 


6-9 


4-6 


77 
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5-9 
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71 


7-6 


ri 


6-4 


1907 


67 
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4-a 


6-9 


74 


77 


7-0 


7'« 


4-8 


6-3 


6-6 


7-4 


6-5 


1908 


6-5 


6-5 


7-S 


7> 


67 


5-S 


6-3 


fr2 


6-7 


59 


59 


S-o 


6* 


1909 
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5-3 


7-9 


4-9 


49 


81 
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51 


77 


7'4 


S-6 


7'3 


6-5 


I910 
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S-6 
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7-S 


7-6 
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7-6 


S-9 


7-S 


7-0 
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r' 
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7-9 


71 
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r7 


39 


6-3 


7' 


6-9 
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rs 
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7-9 


47 


7-2 
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70 


7'4 


64 


47 


7-6 


7T 


fr8 


1913 


70 


71 


7'S 


7-9 


6-4 


6-5 


8-2 


6-8 


67 


6-9 


67 


7-3 


7-1 


1914 


77 


6-6 


7-3 


3-8 


6-4 


s-s 


70 


frt 


4'4 


73 


67 


6-9 


6-3 


I9>S 


7-6 


6-3 


7-0 


6-1 


fro 


55 


77 


69 


4'4 


7-9 


5-8 


7'9 


6-6 


S 
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11 


70 
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67 


6-8 


67 
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fr3 


7-0 


71 
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TABLE VIII. 



JfonMIy Ammutt of Bright Smuihine during a period qf Jliir^/-Jive Tears, 
1881 to 1915, attheSaddiffe ObservaloiTf, OxfinxL 



yew. 


Jan. 


Feb. 


Mar. 


Apr. 


M.y 


June 


Jaly 


Ang. 


Sept 


Oct. 


Nov 


Dec. 


^"iu 




hwui. 


Z^ 


^ 


^ 


hoan. 


houn. 


houn. 


Uourik 


halim. 


houn. 


zz 


houn. 


honn. 


I88I 


49-6 


47-0 


142-3 


153-6 


231-8 


189- 1 


337-0 


143-7 


114-2 


134-4 


64-7 


50-4 


.546-8 


1882 


34-5 


407 


1377 


'73-7 


3S77 


150-3 


I91-6 


•50-5 


146-6 


698 


81-4 


27-0 


1461-4 


1883 


59-9 


883 


159-8 


163-9 


1 73- 1 


'97-5 


140-9 


168-4 


112-6 


88-3 


82-4 


303 


'465-3 


1884 
IB85 


28-3 
14-8 


S4-6 


9S-6 
113-4 


1036 
1517 


200-4 

182-8 


.56-3 

320-3 


140^3 
233-5 


317-1 
155-3 


122-8 

138-8 


833 
96-1 


36-5 
37-6 


33-2 
46-0 


1260-9 
1434-3 


1886 
1887 


602 
301 


35-3 
940 


814 
91-6 


i43'S 
163-9 


I5I0 
134-9 


304-4 
3583 


200-5 
362-4 


175-4 
335-6 


133-3 


64-5 
1 10-9 


48-3 
510 


71-4 
468 


1368-. 
158.5 


I88S 

.S89 


40-4 
30-8 


3fr6 
s6-2 


76-6 
89-2 


97-9 
84-3 


319-5 
1.9-8 


130-3 
308-1 


95-4 
175-3 


150-1 
173-4 


133-4 
1160 


1 15-8 
87-6 


30-7 
43-7 


32-8 

34-8 


.158-5 
1318-1 


1890 


59-0 


717 


103-4 


143-7 


331-1 


1417 


'5J7 


165-4 


154-4 


132-4 


56-0 


5-1 


1416-6 


1891 


74-6 


93-6 


90-3 


107-9 


1680 


179-1 


163-S 


138-3 


1417 


117-8 


45-8 


53-5 


13641 


.892 
1893 


S3'9 
433 


54-3 
635 


106-9 
198-4 


208-9 
252-8 


191-4 
304-7 


219-5 

208-4 


155-6 

183-4 


1876 
216-7 


119-5 
'56-5 


105-6 
130-3 


43-6 

57-7 


49-i 

50-5 


'495-3 
.765-. 


1894 
1895 
1896 


6cro 
Si-6 
3a-3 


88-3 
679 
810 


1671 
93-9 
86-9 


141-3 
126-3 
1367 


1747 
251-3 
335-9 


144-3 
3165 
2137 


160-3 
.69-9 
2038 


118-3 
189-0 
•387 


101-4 
214-0 

883 


49-6 
790 
1014 


69-0 
46-7 
90-6 


50-6 
39-7 
31-6 


1334-8 

15457 
1439-9 


1897 


428 


299 


iiS'S 


133-3 


234-6 


179-3 


347-6 


197-1 


133-7 


119-4 


4t-9 


53-7 


1529-7 


1898 
1899 


26-8 
69-4 


79-2 
105-6 


99-5 

159-8 


153-1 
124-3 


1400 


178-7 
356-8 


318-7 
370-3 


■83-. 

250-3 


205-9 

i66'3 


64-0 
1167 


59-3 

49-8 


53-1 
383 


1460-3 
1809-6 


1900 


50-6 


68-5 


80-3 


160-3 


160-9 


173-2 


2683 


164-4 


16S'8 


135-3 


54-3 


317 


1503-5 


1 901 


457 


433 


rs-5 


199-5 


349-3 


215-4 


312-9 


314-0 


1236 


98-1 


58-9 


SS-5 


1601-7 


I9M 
1903 


566 


63-9 
66-6 


91-8 

1 1 2-4 


«73-3 
I4S-6 


1701 
'59-3 


'75-3 
179-6 


1941 
170-4 


118-4 

165-3 


1549 
141-3 


70'2 

83-1 


53-1 
58-7 


41-3 
393 


1371-3 

1368-1 


1904 


36-4 


53-9 


88-6 


163-6 


'37-6 


200-2 


235-4 


214-4 


165-3 


847 


64-4 


33-8 


'477-3 


I90S 
1906 


8*0 
69-a 


70-3 
84-5 


iao-4 
105-6 


91-1 
1017 


232-3 
1360 


1437 
317:1 


I3i'i 
341-6 


IS5-0 
238-7 


116-6 
196-I 


II4-2 
82-3 


58-9 
49-4 


34-8 

559 


'4394 
1668-1 


1907 


73-6 


90-2 


'85-3 


133-6 


133-3 


i3o'o 


162-1 


i68'8 


162-0 


97-8 


569 


40-1 


1431-7 


l^ 


58s 


677 


79-4 


i3'3 


1937 


2567 


304-0 


2084 


.33-6 


ii3'3 


70-5 


391 


1536-3 


1909 

1910 

191 1 


S9'9 
766 
63s 


934 

80-2 

728 


73* 
154-6 
8o-6 


326-9 

..4-8 
151-1 


3936 

'97-4 
.85-6 


109-4 
183-4 
208-5 


188-4 
130-0 
3"o-4 


3355 
■36-9 
224-5 


927 
1219 

222'6 


94-4 
64-6 
104-1 


86-8 
83-3 
603 


58-8 
39-7 
58-3 


16030 
1373-3 
1743-2 


I9IJ 


51-8 


45^ 


86-s 


239-1 


150-0 


178-3 


137-8 


977 


113-3 


123-1 


31-6 


43-8 


1296-9 


1913 
I9I4 


5 13 
44-9 


57-6 
73-4 


97-3 
89-4 


106-5 
243-8 


183-8 
192-5 


3<H-2 
2480 


98-6 
.64-5 


1516 
i88-a 


iirs 

3or8 


91-9 
91-1 


88-0 
67-5 


509 
55-8 


.299-2 
16599 


191 5 


44-8 


91-9 


103-8 


ISSS 


329-2 


247-4 


173-4 


176-0 


i86m5 


5r6 


84-7 


37-7 


.586-6 


Yma. 


5" -a 


67-6 


•09^5 


154-3 


190-5 


193-3 


193-1 


176-9 


143-9 


957 


59-0 


43-1 


'474-1 
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